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Heterothallism and hypothetical hormones in Neurospora 


B. O. DopGE 
(WITH A TEXT FIGURE) 


There is a controversy of many years standing among mycologists as 
to whether in such forms as Pyronema and the Erysiphaceae an act of fer- 
tilization precedes the formation of ascocarps. Professor and Madame 
Moreau! have recently questioned the possibility of such a process at the 
origin of perithecia in species of Neurospora. In a more recent preliminary 
note, Moreau and Moruzi” have described an interesting culture experi- 
ment in which the U-tube plays an important réle. It is claimed that their 
results further support the doctrine of the absence of a copulation at the 
origin of the ascocarp. The U-tube is a familiar piece of apparatus to stu- 
dents of physics and chemistry, and it is often used in experiments with 
bacteria and yeasts where the evolution of gases is being studied. Its use 
in an attempt to settle the puzzling questions of sexuality and heterothal- 
lism in the fungi is something new. 

THE MOREAU-MORUZI U-TUBE EXPERIMENT 


The culture tube was provided with two arms M and N of large di- 
ameter, while the median connecting portion was of smaller diameter 
(fig. 1). The culture medium was corn meal agar, upon which species of 
Neurospora fruit abundantly when mated. The experiment was carried 
out with two races of Neurospora. The race sowed in arm M was an orange- 
colored Monilia mold found in mushroom beds. It appeared to be the 
Monilia stage of a species of Neurospora. The race sowed in arm N was a 
strain of NV. sitophila obtained from the writer. They had previously proved 
that these two races, sowed separately, produced only little sclerotia, but 
sowed together in the same Petri dish culture they produced perithecia 
with asci and ascospores. After some days (‘au bout de quelques jours’) 
small sclerotia were formed in each branch M and N, and then fertile per- 
ithecia developed, but only in the arm M. At first it was thought that the 
mycelium from the arm N had grown down around to mix with that in 
arm M. This was proved not to be the case in the following way. 

As soon as perithecia appeared in M a section ‘a—b’ of the median por- 
tion of the tube was cut out and placed in a sterile damp chamber. The 
arm ends M and N were also placed in sterile containers. No growth ever 


1 MorEAU, FERNAND, ET Mme. Moreav. Le développement du périthéce chez 
quelques Ascomycétes. Rev. Gén. Bot. 42: 65-98. 1930. 

2? MOREAU, FERNAND, ET MLLE. C. Moruzi. Recherches expérimentales sur la 
formation des périthéces chez les ‘“Neurospora.”” Compt. Rend. Acad. Sci. Paris 192: 
1476-1478. 8 June 1931. 


[THE BULLETIN FOR NOVEMBER (58: 465-516) WAS ISSUED 24 DECEMBER 1931.] 
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appeared in the section ‘a—b’. After some days hyphae with conidia devel- 
oped at the freshly cut ends of the M and N pieces. Conidia from these two 
sources were sowed separately, but the cultures developed no perithecia. 
Sowed together in the same Petri dish, perithecia with asci matured. This 
would seem to prove that the race cultured at M was not hermaphroditic. 
The characters of the asci and spores produced would have determined 
this point more certainly, but these details are not given. 

Since it was proved that no hyphae passed from N to M, these authors 
conclude that there can be no act of copulation at the origin of the peri- 
thecium. There must be something developed analogous to hormones 
(‘harmozones’) which, diffusing through the agar in advance of the my- 
celial growth, induces the incipient perithecia in M, represented by sclero- 
tia, to continue on to mature perithecia. Heterothallism in Neurospora, 
then, they conclude, is nothing more than a matter of diffusible hormones. 
The real act of fecundation occurs when two nuclei fuse in the ascus. 

SOME GENERAL CONSIDERATIONS 

We are all modifying our old notions as to the nature of sex in animals 
and higher plants. While using the terms sex and sexuality for conveni- 
ence in describing the phenomena attending reproduction in Neurospora 
and Ascobolus, the writer has tried to avoid expressing himself very de- 
finitely on this question, being more content to learn what really happens, 
or what kinds of progeny are produced, when two different races or species 
are grown together in a culture. He has frequently pointed out that peri- 
thecium-like bodies are often produced in single spore cultures of the het- 
erothallic species of Neurospora. From what we know of other ascomycetes 
it would not be surprising to find that these structures could be stimulated 
to produce asci under some particular conditions. When in the past, how- 
ever, such bodies have been crushed the central region has always been 
found to be composed of a mass of empty cells. If asci develop in single 
spore cultures it must be a rare occurrence. 

When the unisexual components, S; and S., of the hermaphroditic 
species Neurospora telras perma are grown from opposite sides of a Petri dish 
culture, perithecia are usually formed only on the Sg side. Although it has 
not been possible to demonstrate clearly that hyphae from the side S, pass 
over onto the S, area it has always been obvious’ that in some way the ele- 
ments of inheritance from S; must be brought to each point where peri- 
thecia are formed on Ss. Not having any cytological proof, one might well 
hesitate before suggesting that, starting with anastomoses between hyphae 


3 Donce, B. O. Material for demonstrating sexuality in the ascomycetes. Torreya 
30: 35-39. 1930. 
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of S; and S., there might be a wandering of nuclei from the S$; hyphae back 
through the Ss hyphae to account for the peculiar distribution of fruit 
bodies in such cultures’. 

Culturing the eight progeny from a single ascus will convince anyone 
that whatever it is that enables one mycelium so to influence another that 
perithecia will mature asci, it must be something that is associated with 
chromosomes in order to be segregated out at reduction in such a perfect 
Mendelian ratio. To carry out the idea of Moreau and Moruzi a little far- 
ther, may it not be that the genes for the Mendelian inheritance of mor- 
phological characters are also diffusible hormones? If one would grow a 
typical orange-colored conidial race of Neurospora sitophila in one arm 
which we may call arm +C of our U-tube (fig. 1), and an albino non-co- 
nidial race of the opposite sex in the other arm —C, what kind of peri- 
thecia, if any, may one expect to obtain in the +C arm, and what kind, if 
any, in the —C arm? 

RESULTS OF OUR OWN U-TUBE EXPERIMENTS 

With the above question in mind, a number of U-tube experiments 
were carried out. For this purpose some of the tubes were patterned after 
the one described by Moreau and Moruzi. Others were more nearly 
v-shaped, and still others were of all sorts of shapes and sizes. The culture 
medium employed was corn meal agar varying in hardness up to 2 per 
cent. In some cases a corn meal decoction was first poured in to fill the 
median cross arm of the U-tube, and then corn meal agar was carefully 
poured in to harden on top of this. A corn meal gelatin medium was also 
tried out, but the gelatin is quickly liquified by Neurospora, and it is not 
a favorable medium for the production of perithecia even in mixed cul- 
tures. 

The races of N. sitophila cultured were all derived from ascus no. 56, 
which was discussed in the paper previously cited*. By growing an orange- 
colored conidial race, either 56.7 or 56.8, in one arm, and an albino non- 
conidial race, either 56.1 or 56.2, in the other arm one had in his U-tube 
two mycelia which could be easily distinguished and which were of op- 
posite sex. The reciprocal relationship was obtained when the albino non- 
conidial race, either 56.5 or 56.6, was grown in one arm and the orange- 
colored conidial race, either 56.3 or 56.4, in the other arm. Fifty such 
U-tube cultures, inoculated with the one or the other of these combina- 
tions, were prepared and kept under observation, in many cases for two or 
three months. Twelve U-tube cultures inoculated with the races S; and Sz 


4 See plate 7, figs. 15, 17 in Dopcr, B. O. The inheritance of the albinistic non- 
conidial characters in interspecific hybrids in Neurospora. Mycologia 22: 265-334. 1931. 
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of N. tetrasperma were also grown for a long time.° 

The experiment was varied by growing strains 56.8 and 56.1 separ- 
ately in flasks containing corn meal broth for five or six days. During this 
time the same strains were grown separately on corn meal agar in ordinary 
culture tubes. The broth now presumed to contain the hormones was put 
through a Berkefeld filter, grade N, and some of the filtrate was intro- 
duced into the tube cultures. The customary checks were maintained. The 
particular filtrate introduced in each case was chosen with due regard to 
the sex of the mycelium in the culture tube, the filtrate from flask 56.8 
going into tubes 56.1, and filtrate 56.1 into tubes 56.8. Thirty such cul- 
tures were prepared. Another set was made using strains S, and S.¢.° 

Mycelia that had been grown on broth were killed by steaming and 
then placed in plate cultures in which a mycelium of the opposite sex in 
each case had been growing for one week. This was done on the theory 
that dead fungous cells would give off the hormones as has been claimed 
for the higher plants. 

The results of these experiments, so far as confirming the hormone 
theory of heterothallism in Neurospora proposed by Moreau and Moruzi 
is concerned, were entirely negative. As long as the two living mycelia do 
not meet in the presence of air, no perithecia are formed. Soon after the 
inoculations are made, hyphae begin to grow downward at a rate that 
seems to depend on how much absorbed air remains in the agar after steri- 
lization. If the U-tube is dry-sterilized previously and the agar medium 
that has been held in tubes for some days is melted and poured into the 
U-tube, less oxygen is driven off. The hyphae from the opposite arms then 
usually grow downward rapidly, slowing up when about to meet some- 
where along the median connecting arm (fig. 1, left). It is unnecessary to 
cut out a piece of the median portion of the tube to prove that the mycelia 
do not pass each other. With properly prepared agar one can see what goes 
on with a hand lens. Very few anastomoses occur between hyphae from 
the two sides in the absence of free air even though their end branches may 
intermingle somewhat. When two strains of opposite sex are grown in 
Petri dish cultures, one sees many anastomoses where the hyphal branches 
meet. In case most of the air has been boiled out of the agar through auto- 
claving or intermittent sterilization after the U-tubes have been filled, 
the hyphae do not grow downward very far, so there is apt to remain sev- 
eral centimeters of agar in the connecting arm entirely free from hyphae, 
even though the culture has been kept two or three months. If the medium 
in only one arm of the U-tube is inoculated, the mycelium grows down and 
around rapidly, and soon appears at the surface of the medium in the 


5 Later on these experiments were repeated varying the conditions somewhat, but 
with the same results in every case. 
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other arm, where conidia will be formed if it is conidial strain. When the 
medium in both arms has been inoculated, the mycelium present in one 
arm seems to prevent absolutely any hyphae in the other arm from grow- 
ing around up in this fashion. No conidia, for example, have ever developed 
in the arm originally containing the —C mycelium. Any ascocarps, then, 
that would be formed on the surface of the medium in either arm would 
have to be due either to the stimulus of something analogous to diffusible 
hormones, or to the wandering of nuclei brought into the unisexual myce- 
lium as the result of anastomoses where the two mycelia of opposite sex 


Fig. 1. Diagram of a section of one type of U-tube used. The position reached by 
the mycelia at the end of the first week is shown in the figure at the left. No further 
advance was apparent during the next eleven weeks. The figure at the right shows the 
air pockets due to drying of the agar during this time. Perithecia formed at P a few days 
after the air film reached this point. 


may perhaps meet in the median connecting arm. No such perithecia have 
ever matured at the surface of the medium in either arm of our U-tubes. 
The explanation is clear from what follows. 

After two or three weeks the agar in the side arms exposed to air us- 
ually begins to dry out and pull away from the glass (fig. 1, right). The 
hyphae that had ceased to grow downward then renew growth, keeping 
a little in advance of the layer of air that slowly makes its way down the 
side arms. This drying out usually occurs first in the arm containing the 
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conidial strain, perhaps because the production of masses of dry powdery 
conidia favors transpiration. In a U-tube of the pattern described by Mor- 
eau and Moruzi with a median arm of smaller diameter this drying out and 
pulling away of the agar does not extend into the connecting arm until after 
several weeks. The length of time depends upon the depth of the agar in the 
large side arms. It should be noted however that no perithecia are formed 
in any case until the drying out brings into the air pocket the mycelia of 
both sexes. Within a few days after this occurs perithecia always do form, 
but not at the top of the agar slant in the side arms. They first appear in 
the region down below where there is now an intermingling of the two my- 
celia in the presence of air (fig. 1, right). Perithecia may later form be- 
neath the agar surface. 

Five V—tubes were cut at the angle at the time when the two mycelia 
were about one centimeter apart at that point. The separated arms were 
kept in a sterile humid condition for two months without the formation of 
any perithecia. On the theory that hormones, by the laws of diffusion, 
would be distributed all through the agar, perithecia should have formed 
at the freshly broken surfaces a few days after exposure to air. In each case 
however, hyphae grew out and formed little sclerotia, but no perithecia 
ever matured, either at the freshly cut ends or at the surface of the orig- 
inal agar slants above in the large arms. 

Whatever may be the rate at which the hypothetical hormones diffuse 
through agar media such as used here, as compared with the normal rate 
of growth of the mycelium under favorable conditions, by varying the 
amount of absorbed air and the amount of the agar medium in the U-tube 
one can so regulate the rate of growth as to enable any hormones given off 
by the mycelium at the surface of the medium in one arm of the tube to 
move downward faster than the hyphae. In some of our U-tubes hyphae 
from the two mycelia grew down so rapidly as to come within a few milli- 
meters of each other within four or five days. In others the mycelia re- 
mained far apart for many weeks, or until the agar, by drying, pulled 
away from the glass and allowed air pockets to descend, thus providing 
oxygen for further growth. No matter whether the agar was so soft as to 
slide in the tubes when tilted, or whether it was comparatively hard (2 per 
cent), perithecia always matured a few days after the two mycelia came 
into contact in the presence of air. All the evidence obtained by the writer 
goes to show that without this contact between two mycelia of opposite 
sex, perithecia are not produced, and those hypothetical diffusible hor- 
mones, if any are produced by the strains of Neurospora sitophila and N. 
tetrasperma cultured, are not potent to induce the formation of perithecia 


with asci in U-tube cultures such as were described by Moreau and Moruzi. 
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The genus Cinchona in Bolivia 
H. H. RussBy 


The most and best of our knowledge of the Bolivian cinchonas has been 
gained from a study of the living plants under cultivation in Bolivia and 
the Indies, and from that of the commercial products of these and the 
wild-growing trees. An important result of this study has been to demon- 
strate the incompleteness and insufficiency of taxonomic evidence supplied 
solely by the study of ordinary herbarium material. It is doubtful if any 
other genus of equal size has received such thorough study, as to gross and 
microscopical structure, chemistry, reproduction, embryology, horticul- 
ture, ecology and geography, as has Cinchona. It is remarkable to how 
great an extent the deductions from these several lines of study have been 
found mutually confirmatory, and the most of this evidence has been 
secured by a study of the trees under cultivation and by that of the com- 
merce in the barks and their products. 

In the early part of the year 1886, I devoted a number of weeks to the 
study of these trees in Mapiri, Bolivia, and in Yungas in 1885, and became 
familiar with their culture over many square miles of the Andean slopes. 
The very large collections then made were carefully studied as to their 
genetic origin as well as their individual characters, economics, and history. 
These specimens included ample herbarium material, four-foot quills of 
trunk bark—taken in each case from the same tree that yielded the her- 
barium material bearing the respective number—and wood-sections. 
Careful records were made and published in regard to the specimens, to- 
gether with an account of culture, commerce and products." 

In the most recent publication on the Bolivian cinchonas, Standley’s 
The Rubiaceae of Bolivia?, all this information is ignored, with the result of 
so many errors that I can regard the publication only as a misfortune to 
Cinchona literature. On page 272 of this publication, occurs the following 
paragraph: 


Cinchona officinalis L. Sp. Pl. 172. 1753. C. lancifolia Mutis, ‘Periédico de 
Santa Fe” 465. 1793. C. nitida R. & P. Fl. Peruv. 2:50. pl. 191. 1799. C. lanceolata 
R. & P. Fl. Peruv. 2:51. 1799. C. Condaminea Humb. & Bonpl. Pl. Aequin. 1:33. 
pl. 10. 1808. C. macrocalyx DC. Bibl. Univ. 41:150. 1829. C. calisaya Wedd. Ann. 
Sci. Nat. III. 10:6. 1848 (type from Bolivia). C. amygdalifolia Wedd., loc. cit. (de- 
scribed from Bolivia and Peru). C. boliviana Wedd., op. cit. 7. 1848 (type from 


1 Russy, H. H. The cultivation of Cinckona in Bolivia. Pharm. Rec. 7: 305-308. 
1887. 

2 STANDLEY, Paut C. The Rubiaceae of Bolivia. Field Museum Nat. Hist. Bot. 
Ser. 7: 253-339. 1931. 
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Bolivia). C. calisaya 8 calisaya vera Wedd. Ann. Sci. Nat. III. 11:269. 1849. C. 
calisaya 8 Josephiana Wedd., loc. cit. C. Condaminea 6 lancifolia Wedd., loc. cit. 
C. lancifolia var. calisaya Wedd. Ann. Sci. Nat. V. 12:35. 1869. C. Forbesiana How- 
ard ex Wedd., op. cit. 36. 1869 (type from banks of Rio Mapiri, Larecaja, at 300— 
1, 200 m., Forbes). C. calisaya var. microcarpa Wedd., Ann. Sci. Nat. V. 11:361. 1869 
(type from Valley of Coroico, Yungas). C. Calisaya var. boliviana Wedd., loc. cit. 
1869. C. Calisaya var. oblongifolia Wedd., loc. cit. 1869 (type from Yungas). C. 
Calisya var. pallida Wedd., loc. cit. (type from Valley of Tipuani, Larecaja). C. 
Josephiana Wedd., loc. cit. 1869. C. Josephiana subvar. glabra Wedd., loc. cit. 1869. 
C. Josephiana subvar. pubescens Wedd., loc. cit. 1869. C. Josephiana subvar. dis- 
color Wedd., loc. cit. 1869 (type from Valley of Pelechuco). C. Weddelliana Kuntze, 
Monogr. Cinchona 29. 1878 (type from Bolivia). C. Ledgereana Moens ex Trimen, 
Journ. Bot. 19:323. 1881. 


This is followed by the citation of thirty-two collections, all referred 
to C. officinalis, not one of which pertains to that species, which has never 
been found in Bolivia, either wild or under cultivation, nor in any of the ex- 
tensive region that intervenes between Bolivia and the home of that species. 

The number and variety of errors in these two paragraphs require classi- 
fication into groups, before they can be dealt with individually. Omitting 
from present consideration C. nitida, C. lanceolata, C. amygdalifolia, C. 
Boliviana, and C. Weddelliana, regarding the specific identity of which 
there are reasonable grounds for difference of opinion, and C. Forbesiana, 
C. Condaminea, and C. macrocalyx, concerning the validity of which I have 
never been able to form an opinion, I submit the following confident opin- 
ions, as the result of my extensive study of the plants from different points 
of view, all agreeing in the conclusions which they indicate. 

1. The resemblances between the narrow-leaved forms of C. Calisaya 
(which approach C. Ledgeriana) and C. officinalis are merely superficial, 
the two species being quite distinct in nature and habit. 

2. C. Calisaya and C. Ledgeriana (which latter probably includes C. 
Calisaya, vars. oblongifolia and microcarpa) are certainly very close, and 
excuse the opinion that they are specifically identical. Nevertheless, under 
cultivation, they come true from seed and maintain their respective char- 
acteristics, and it seems preferable to treat them as two species. 

3. There seem to be not even superficial characters to justify a care- 
ful student in connecting C. Josephiana with C. Calisaya, and this, in my 
opinion, relates to the examination of herbarium material as well as to 
field observations. 

4. The ‘C. Josephiana, subvar. pubescens’ cited is undoubtedly a hy- 
brid of C. Josephiana and C. ovata (C. pubescens as named by Standley). 

Discussing the above propositions, it is to be noted that few plants are 
so subject to variation between the leaves of their juvenile and mature 
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states as the cinchonas, a fact that will later be shown to have a bearing 
on the questions here discussed. There is little doubt that some of the pro- 
posed species and varieties have been based on these differences. 

Of the thirty-two collections cited by Standley, ten are of my own col- 
lecting. All these were taken from cultivated trees of the plantation, and 
it is reasonably certain that twelve of the others are of the same origin. At 
the time of my stay there, no wild-grown plants of either C. Calisaya or C. 
Ledgeriana were obtainable, either in Mapiri or Yungas, although I offered 
liberal rewards to obtain them, and it seemsrather inconsiderate forany bot- 
anist to venture on such radical views as those quoted above, regarding 
the identity of cultivated plants, without knowledge of the conditions of 
cultivation in the region concerned, a fact that will be more apparent when 
we consider other paragraphs of the paper under review. 

The differences between C. Calisaya and C. officinalis are so marked, 
and of such great practical importance, and are so constant, that the cul- 
tivation of the latter for commercial purposes was early abandoned. A 
notable illustration is found in the abandoned officinalis plantations in 
Jamaica. These differences relate especially to the leaves, fruits, bark, and 
alkaloidal yield. The fruits of all forms of C. Calisaya and C. Ledgeriana 
are notable for the extreme degree of elastic curvature of the valves in 
dehiscence. Remaining attached at the top, and more or less at the base, 
the valves curve outward so that the pod, when dehiscence is complete, is 
often much broader than long. In C. officinalis, this curvature is notably 
slight. 

The character of the leaves of C. Calisaya will be considered later, but 
it is a fact that those of C. officinalis are very different. 

Standley says of the bark of C. Calisaya ‘the trunk may be known by 
the periderm of the bark . . ., being always marked by longitudinal ridges 
or cracks, a characteristic remarked of no other tree of these forests, ex- 
cepting one or two others of the same family.’ This is his only reference to 
bark characteristics, attention to which has dominated the entire trade in 
cinchona bark previous to the establishment of testing by chemical assay. 
Not only was the species determined solely by the fissuring of the bark 
surface, but its maturity, and to a great extent its quality and value, were 
judged by this character. My bark specimens, now in the Museum of the 
Philadelphia College of Pharmacy, and my wood sections, at the New York 
College of Pharmacy, supply a perfect series of illustrations of this sub- 
ject. It is safe to say that any purchaser of supposed C. Calisaya or C. 
Ledgeriana bark that possessed the exact appearance described above 
would lose most or all of his investment. The first and most conspicuous 
of the fissures appearing in the bark of these two species are circular, ap- 
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pearing at the nodes, where a pair of leaves had previously existed. Later, 
longitudinal ridges, starting as rows of warts, appear and still later crack 
open to form longitudinal fissures. A bark in this stage is not mature, does 
not contain its proper amount of quinine, and will not be accepted by a 
well-informed buyer, until its surface has become covered with irregular 
fine fissures. Because of the striking resemblance of this scaliness to that 
of the tarsus of a fowl, the natives have dubbed this ‘pata de gallo’ bark, 
and this evidence of quality has been accepted and acted on generally in 
the bark trade. This appearance has never been seen in C. officinalis bark, 
except when it was the result of cross-pollination, which has occurred in 
the East Indies, though never in Bolivia, where, as stated, C. officinalis has 
not occurred. It is also true that the character of these fissures is definite 
and will never leave one in doubt if he is acquainted with them. Anyone 
visiting Sorata in the 1880’s would have seen large warehouses where men 
were engaged in opening bark packages and examining every quill, ac- 
cepting or rejecting them on the basis of the above appearance, although 
a certain percentage of immature bark, not having the chicken-leg ap- 
pearance, would be accepted it not too thin. 

The alkaloidal content of C. officinalis rarely exceeds 3.5 per cent, and 
almost three-fifths of it is quinine, while that of C. Calisaya, wild-grown, 
has reached nearly 6.5 per cent, four-fifths of it quinine. Selected bark from 
specially treated cultivated trees has been known to yield more than 15 
per cent. The legal requirement is 5 per cent, which effectually excludes C. 
officinalis bark. 

The reference of C. Josephiana to C. Calisaya is peculiarly in violation 
of the natural relations of the two. In 1849, Weddell published the opin- 
ion that a shrubby species of Bolivian cinchona pertained to the species 
C. Calisaya, and he named it var. Josephiana. This view was accepted by 
Markham, who based his collection of plants and seeds for introduction to 
cultivation in British India, on this theory. This error on Markham’s part 
was not wholly excusable, since he had the benefit of the extensive knowl- 
edge of his associate, Charles Ledger, who had lived in the country and 
was thoroughly acquainted with the plants and their respective medicinal 
properties and commercial values. He insistently urged upon Markham 
the fact that the C. Josephiana bark was worthless and that, on botanical 
grounds, it was not closely related to C. Calisaya, and he did all in his 
power to induce Markham to confine his collection to the valuable species. 
However, the great bulk of seeds and plants carried away by Markham 
were of this species. It was several years after the introduction of the 
plants to India before the mistake was admitted, and vast plantations 
established in the meantime, in both British and Dutch India, were al- 
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most worthless, the result being the loss of hundreds of thousands of 

pounds sterling. In the meantime, Ledger, acting on his own responsibil- 

ity, had secured a meagre supply of genuine C. Calisaya seeds, which he 

furnished to the British Government, and which were the means of saving 

cinchona culture from failure. One can imagine how those associated in the 

above events, or familiar with their history, will receive Standley’s reviv- 

al, in 1931, of this colossal Calisaya-pajinal blunder of 1849, abandoned 

by its author in 1869. 

It is difficult to understand how so careful a botanist as Weddell could 
have taken the view that he did, and it is noteworthy that Ledger, who 
had known the plants much longer and more intimately, contested his 
view. Something is to be learned of this error from an examination of 
Weddell’s types of C. Calisaya, which I was able to find at the home of 
Mr. Howard. These represent the narrow-leaved form of the species, and 
include only the leaves near the flowers, which are always narrower than 
those below. Most significant of all is the fact that in 1869 Weddell aban- 
doned his former view, and named the plant C. Josephiana. He had, in the 
meantime, secured the benefit of the evidence afforded by cultivation, and 
his former view had met with universal condemnation. 

Characteristic plants of C. Calisaya and C. Josephiana exhibit the fol- 
lowing contrasts: C. Josephiana never grows in shaded places, but always 
on hot, dry, open hillsides, called pajinals by the people, whereas C. Cali- 
saya is distinctly a forest tree. The home of C. Josephiana is at a much 
higher altitude. The altitudinal limitations of growth in this genus are de- 
cidedly narrow. When a plantation of C. Calisaya was allowed to extend 
too far up the mountainside, I have seen a very definite line of demarka- 
tion between the dead or dying trees above and the healthy ones below. 
It is not true, as stated by Standley, that C. Calisaya is sometimes shrub- 
by. It is always a tree and will not flower until it has reached tree dimen- 
sions. C. Josephiana, on the other hand, never attains a height of more 
than ten feet, and is always of straggling habit. The bark of C. Josephiana 
is thin and never scaly, but is usually longitudinally wrinkled in drying, 
and never in the slightest degree resembles that of mature C. Calisaya. 
The leaves of C. Josephiana are usually more or less inequilateral or ob- 
lique. They never curve or wave in the wind, but are thick, rigid and 
coarse in texture. Those of C. Calisaya are conspicuously thin, of fine tex- 
ture and silky appearance, and wave and curve in the wind, presenting a 

most beautiful appearance. Some of them being crimson on the lower sur- 
face, the effect is very characteristic. The difference in the relations of the 
secondary veins to the midrib are alone sufficient to distinguish the two. 
The flower panicles of C. Calisaya are large and many flowered, and droop 
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more or less, while those of C. Josephiana are stiffly erect and rigid. The 
flowers of the latter are larger and of different color. In the capsules, very 
conspicuous differences are found. Those of C. Josephiana are larger and 
relatively longer, and in dehiscence they separate at the base, but present 
little of the elastic curvature that is so characteristic of C. Calisaya. The 
bark of C. Josephiana is practically devoid of alkaloid. A cross-section of 
it, or even a pinch of its powder, will be instantly distinguished from that 
of C. Calisaya. 
From page 273 of Standley’s paper, I quote the following: 


Cinchona pubescens Vahl, Skrivt. Naturh. Selsk. 1:19. 1790. C. hirsuta R. & 
P. Fl. Peruv. 2:51. pl. 192. 1799. C. purpurea R. & P., op. cit. 52. pl. 193. 1799. 
C. ovata R. & P., op. cit. 52. pl. 195.1799. C. cordifolia Mutis ex Willd. Ges. Naturf. 
Freund Berlin Mag. 1:117. 1807. C. asperifolia Wedd. Ann. Sci. Nat. III. 10:7. 
1848 (type from Bolivia). C. australis Wedd., loc. cit. 1848 (described from Bolivia 
and Peru). C. purpurascens Wedd., loc. cit. 1848 (described from Bolivia and Peru). 
C. Chomeliana Wedd., op. cit. 9. 1848 (type from Bolivia). C. pubescens a Pelle- 
tieriana Wedd. Ann. Sci. Nat. III. 11:270. 1849. C. succirubra Pavon ex Klotzch, 
Abh. Akad. Berl. 1857:60. 1858. 


This is followed by a citation of collections referred to this species, 
together with a description of the tree. I note first, that C. asperifolia is 
here given as a synonym of C. pubescens, whereas on page 271, it is main- 
tained as a species. The reference of C. ovata to C. pubescens does not ap- 
pear justifiable, in view of all the evidence. That of C. purpurascens and C. 
purpurea appears correct. That of C. succirubra will probably find no sup- 
port anywhere. The author correctly describes the trunk of C. ovata as 
about 30 cm. in diameter, whereas C. succirubra is a very large tree, be- 
coming nearly two yards in diameter. Because of its great size, it is now 
used in the Orient as a stock for grafting with C. Ledgeriana. The resulting 
tree acquires the dimensions of the host, while retaining the alkaloidal 
yield of the scion. It chanced that a small plantation of C. succirubra grew 
in Yungas, where I remained for some time, being the only one in Bolivia. 
I was thus able to compare it with C. ovata, the predominant species of 
northern Bolivia. The two have nothing in common, with the exception of 
their hairy leaves, and the trichomes of the two could not be mistaken for 
one another. Standley quotes early writers in saying that C. ovata yieldsa 
valuable bark, but this statement was erroneous from the beginning. This 
bark is the ‘Cocola’ of the collectors, and was valued only for fraudulent 
sale to ignorant buyers. It is very thin and not at all fissured, and contains 
scarcely any alkaloid, perhaps none when not of mixed parentage. The 
bark of C. succirubra, on the contrary, contains up to 6 per cent of alka- 
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loid, about two-fifths of it quinine. The bark of C. succirubra is heavily 
ridged, but never longitudinally fissured. These different types of bark are 
perfectly illustrated in the National Standard Dispensatory. In all my 
acquaintance with C. ovata, I have never seen a truly cordate leaf upon it, 
a character which Standley attributes to it. The base of this leaf is very 
abruptly contracted into a broad petiole, which is always more or less mar- 
gined by the produced base. 

In his citation of collections, Standley has reported those of the same 
origin, some under ‘C. officinalis’ (C. Calisaya) and others under ‘C. pu- 
bescens’ (C. ovata). These are all hybrids of C. ovata with other species, 
mostly with C. Calisaya. 

This subject of hybridity has not been touched upon in the paper under 
discussion, yet it represents the most important condition that has af- 
fected cinchona culture in Bolivia. This condition has not been active in 
the East Indies, doubtless because those plantations are not surrounded 
and intruded upon by wild cinchonas of other species. In the production of 
seeds, Bolivian planters have been obliged to resort to unusual methods 
to prevent the access of foreign pollen, the seed trees being planted in re- 
mote situations, and protected in various ways, yet I have never seen these 
efforts to avoid cross pollination completely successful. The plantations 
are mostly stocked by contract, the contractor not being released and fully 
paid until the trees have reached an age when their specific identity can be 
verified. The seed-beds are culled as fast as the young hybrids can be 
identified, but the evidences of hybridity increase with age. After transfer 
to the plantation, the trees are allowed to grow to a height of about six 
feet, when arbitrators are appointed to determine the number of accept- 
able trees, and the contractor is paid for these only. The arbitrators walk 
between the rows, plucking a leaf from each tree. In the evening, these 
leaves are examined in joint session, and those are counted out which are 
not acceptable. Identification is based almost wholly on the presence of 
pubescence upon the leaves. The leaf of neither C. Calisaya nor C. Led- 
geriana is ever hairy, except through cross pollination. Furthermore, the 
degree of pubescence has been found to agree closely with the character of 
the bark surface and its thickness, and with the alkaloidal yield. For this 
reason, the arbitrators do not reject leaves showing slight pubescence, and 
the bark buyers accord similar consideration to bark of reasonable thick- 
ness, even though not fully scaly. It is thus not only hybridity, but the 
degree of it that determines the decision. 

The methods of pure science are not always as correct or conclusive as 
they are ‘pure’. When pure science reaches conclusions that are directly 
opposed to the findings of legitimate commerce, it is up to the scientist to 
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ascertain the cause of the difference, and not to persist in declaring that 
two things which are quite different are the same! 

The determination of hybridity between C. Calisaya and C. Josephiana 
is not so easy, because both are glabrous, but I feel very confident that 
some of the narrow-leaved species that have been described from Bolivia 
are based on such hybrids, and I have determined some of my own col- 
lections as products of this cross-pollination. 

At the present time, the Bolivian plantations are abandoned, a result 
of cheap oriental competition. In the meantime, the wild trees have con- 
tinued to propagate, and in 1921, I found the forests again filled with cin- 
chona trees. 


COLLEGE OF PHARMACY 
COLUMBIA UNIVERSITY 
New York 
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Propagation of Equisetum from sterile aerial shoots' 


Joun H. SCHAFFNER 


The process of differentiation of the cells of a multicellular organism 
into somatic and reproductive systems has been an important problem for 
investigation and speculation for many years. Formerly, before the more 
exact knowledge of heredity was attained, the extreme speculations of 
Weismann largely dominated biological thought, especially on the zoolog- 
ical side. Even at the present time many treatises on general biology and 
genetics still present these purely speculative hypotheses, even though it 
is evident that they were developed before biologists had a proper know- 
ledge of the reproductive process, or of karyokinesis and the reduction 
division. 

The following experiments were undertaken for the double purpose of 
discovering how readily species of Equisetum could be propagated from 
aerial, sterile shoots and of obtaining evidence which would throw light on 
the problem of differentiation in relation to the reproduction of the indi- 
vidual. 

The higher species of Equisetum are especially favorable plants for such 
a study of differentiation since they have highly dimorphic aerial, fertile 
and sterile shoots coming from the rhizome. In the lower species there is 
practically no difference between the sterile and fertile shoots, except that 
the latter have cones and the former have none, although they may de- 
velop cones later on lateral branches. The differentiation of the terminal 
buds of the aerial shoots takes place only near the end of their ontogenetic 
development. In the highest species, like E. arvense L., there is a tetramor- 
phic development of the stem, besides the highly specialized tubercles on 
the rhizome. There is not only an extreme vegetative dimorphism between 
the sterile and fertile shoots, but the two kinds of shoots are differentiated 
as such at the very beginning of their development as lateral buds from the 
rhizome. 

In the winter of 1929-30, Mr. Glenn W. Blaydes, of the Botany De- 
partment, called my attention to some aerial shoots of E. praealtum Raf. 
which had developed roots from the submerged nodes after being placed 
for some time in a jar of water. Accordingly this species of scouring-rush 
was used for the first experiment. Large shoots, both sterile and fertile, 
gathered in April, were cut off at the third or fourth internode above the 
ground and placed in jars of water with a little earth in the bottom. The 
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submerged internodes promptly developed both roots and branches abun- 
dantly. In May they were planted in large flower pots and the pots were 
placed with their bottoms in water and left thus for the summer. By the 
latter part of September the cuttings had developed numerous rhizomes 
with many good-sized aerial shoots. Some of the rhizomes were over 3 ft. 
long and several of the new aerial shoots from them were 1} ft. high. The 
rhizomes grew around the inner walls of the pots about 2-3 inches from 
the surface. 

It is thus an easy matter to grow plants of E. praealtum from the green 
sterile shoots. The aerial green branches which come from the nodes of the 
green shoots, as well as those which develop from the rhizome, show a very 
strong negative geotropism in this species. They are strongly differenti- 
ated from the rhizome in their physical reaction as well as morphologically. 
The aerial environment with exposure to light determines green determi- 
nate shoot development with vertical growth, while the dark underground 
environment determines black, indeterminate shoots, or rhizomes with 
horizontal growth, as well as green determinate shoots. 

In the experiments with the cuttings, vertical green shoots were devel- 
oped so long as the plants were in the water exposed to light, but when the 
cuttings were planted in earth the same internodes developed horizontal 
rhizomes. The differentiation of the original shoot into a characteristic, 
green, negatively geotropic system was not at all at the expense of the po- 
tentialities which produce black diageotropic systems. The differentiation 
is not at the expense of any hereditary potentialities possessed by the pro- 
toplast. Dedifferentiation is complete in either direction under a proper 
environmental change. 

Having attained success in the vegetative propagation of E. praealtum, 
the same general methods were tried with the much more extremely spe- 
cialized E. arvense L. This species has very extremely differentiated fertile 
and sterile shoots, and these shoots are differentiated from the very begin- 
ning of their development from the rhizome. Cuttings of aerial, green, ster- 
ile shoots were made October 4, 1930. These were comparatively small 
shoots and were in good condition for the time of the year, having not yet 
been frosted. A dozen shoots were placed in gallon crocks, filled about two- 
thirds with soil and sand. The ends of the shoots were stuck about half an 
inch into the soil and the crock was then filled nearly to the top with 
water. The water was changed from time to time in order to prevent the 
growth of fungi and bacteria on decaying branches. Eight of the cuttings 
produced new sprouts. After seven weeks, when they were well along the 
way in producing roots, the water was poured off, more soil added to cover 
the roots, and after this the soil was kept constantly water-soaked. 
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On December 1st, they were put into continuous light and continued 
to grow well, although very slowly, until March 12, when they were exa- 
mined for rhizome development. All had produced rhizomes and tubercles 
and aerial green shoots from the rhizomes. The tubercles were packed with 
large starch grains and covered with long brown epidermal hairs. The 
branched aerial shoots were up to 8 inches high and some of the rhizomes 
were over 2 feet long, growing around the inner walls of the crocks. The 
rhizome produces no whorl branches but only sporadic main branches of 
two kinds from the nodes, aerial green shoots which grow against the di- 
rection of gravity and black rhizome branches which grow more or less 
horizontally under the ground. 

The readiness with which new plants could be propagated from the 
main stems of the sterile aerial shoots of E. arvense suggested that new 
plants might also be produced from the small, highly specialized, 3- and 
4-angled whorl branches. Accordingly, on May 25, 1931, such branchlets, 
each about 4-6 inches long, were planted about 2 inches deep in sandy soil, 
in large flower pots which were then placed in jars of water filled up to the 
level of the soil in the pots. The plant cuttings were kept in continuous 
light for three weeks, a 100 watt electric light bulb being used at night. 
Some of the branchlets began to develop lateral buds in ten days. There 
were 32 planted branchlets originally, and of these 23 sprouted side 
branchlets and roots and 17 of them survived and finally developed rhi- 
zomes. After three weeks the pots were transferred to a water tank with 
their bases about 3 inches in the water and received no more light at night. 

The plants made a good growth during the summer, and by August 29 
some had rhizomes up to 20 inches long with numerous roots and young 
aerial green shoots and were still growing vigorously. Some plants had also 
begun to produce tubercles. The original 3- and 4-angled branchlets re- 
mained unchanged in general character, except that they changed to a 
brown color where covered with the soil. Most of the original branchlets 
had in the meantime died off above ground, although the portion in the 
soil from which the rhizomes were developed was still alive. 

These whorl branchlets of Equisetum represent the extreme vegetative 
differentiation of the sterile shoot, and do not produce semisterile cones, 
such as rarely occur on the main axis of the shoot. These tiny branchlets 
differentiated into determinate, annual, sterile shoots have thus not lost 
one particle of their original hereditary potentiality in the process of 
differentiation. 

The branching system of Eguisetum apparently evolved in the follow- 
ing manner: (1) stem not branching and completely indeterminate in 
growth; (2) sporadic lateral branching along with rhizome development, 
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the aerial branches developing as slowly determinate shoots at first and 
later evolving into promptly determinate shoots; (3) whorl branches e- 
volved which were expressed only on the aerial shoots; (4) inhibition of the 
whorls on all the aerial shoots in some phylogenetic lines and inhibition of 
whorls only on the reproductive shoot in the highest series to which E. 
arvense belongs. Along with inhibition of branches in the E£. arvense line 
came the extreme dimorphism, with loss of chlorophyll and a very short 
aerial life for the reproductive shoot. Somewhere along the evolutionary 
sequence, tubercle development was added. Thus a very complex and high- 
ly specialized hereditary reaction system is present in the cells and every 
protoplast in the plant has all the hereditary potentialities. 

Now the problem arises as to how the process of differentiation of the 
various branch systems is brought about. It must be through the develop- 
ment of physiological states and gradients in relation with the environ- 
ment. As stated in the beginning, many biologists apparently still have an 
abiding faith in the Weismannian speculations, although it is true that 
these hypotheses never made much headway among botanists. For it was 
well known that in the early embryonic development of the higher plants 
two very diverse structural and reaction systems, the root and the shoot, 
are developed. The reproductive continuity is normally through the shoot 
while the usual root never gives rise to reproductive cells, either in its 
phylogeny or in its ontogeny. It is purely a somatic system in its usual re- 
actions. Yet very commonly the root can be made to produce a shoot 
which finally develops reproductive cells. This extreme differentiation of 
the body into root and shoot, therefore, was not brought about by a segre- 
gation of ‘germplasm’ and ‘somatoplasm’ nor by a change of ‘germplasm’ 
into ‘somatoplasm.’ The root cells have exactly the same kind of funda- 
mental hereditary mechanism as the shoot cells and their descendants, the 
reproductive cells of one sort or another. There has been no change of 
‘germplasm’ into ‘somatoplasm’ in the differentiation of the root into its 
peculiar structures, and physical and physiological reactions. The root has 
a ‘germ track’ as well as the shoot, although it was never in evidence dur- 
ing the geological ages. It is thus plain that, in such changes as root to 
shoot, or sterile, aerial shoot to rhizome, we have evidence that a plant or 
an animal soma may be ‘born again’ if only the right environment and 
conditions are supplied. 

The Nussbaum-Weismann theory of heredity dates back to about the 
year 1880, when Nussbaum emphasized the genetic continuity of the germ 
cells from generation to generation, stating that during development the 
fertilized egg divides to produce on the one hand the cell material of the 
individual body and on the other the cells by which the characters of the 
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species are maintained. “The fertilized egg, accordingly, divides into cells 
that constitute the individual and cells for the maintenance of the species.’ 
This notion of the cells dividing into two types is the fundamental fallacy 
of the assumption. They sooner or later differentiate into distinct reaction 
units, but the reproductive cells are often differentiated as extremely or 
even more so than the ordinary body cells, and in both the higher plants 
and animals usually are not able to continue growth without a special 
stimulus or condition which is then supplied through conjugation or other 
means. The same confusion of analysis was formerly quite commonly ex- 
pressed in relation to the reduction division, which was supposed to be a 
process by which the cell got rid of something that another mechanism 
might be supplied through fertilization. 

In 1883 Weismann published the first of his speculative essays on he- 
redity, and for many years Weismannism dominated various schools of 
speculative biological thought, although the whole structure was largely 
based on negative evidence and on the prevalent ignorance of the time. 
The terms, ‘germplasm’ and ‘somatoplasm’ can lead only to wrong con- 
ceptions of the ontogenetic process. Every protoplast that continues to 
function is a potential ‘germ cell’. The common aphorism that ‘an egg can 
produce a new hen or a new egg but a hen cannot produce a new hen or a 
new egg’ is a fundamental fallacy based on an imperfect knowledge of 
living organisms in general and the nature of the differentiation process 
in particular. 

Every one recognizes the fact that some cells may become so extremely 
differentiated that they do not return to the embryonic activity under or- 
dinary or even the most extreme conditions, but the problem is one con- 
cerning the nature and degree of differentiation and the stimulation to 
dedifferentiation rather than the division or segregation of ‘somatoplasm’ 
from ‘germplasm’ by any process of change of the protoplast. Thus the 
study of plants like E. arvense may aid decidedly in eliminating such fan- 
tastic conceptions as ‘germplasm’, ‘somatoplasm’, and ‘germ track’ from 
the biologist’s vocabulary. 
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INDEX TO AMERICAN BOTANICAL LITERATURE 
1927-1931 


The aim of this Index is to include all current botanical literature written 
by Americans, published in America, or based upon American material; the 
word America being used in the broadest sense. 

This index is reprinted monthly on cards, and furnished in this form to 
subscribers at the rate of three cents for each card. Selections of cards are 
not permitted; each subscriber must take all cards published during the term 
of his subscription. Correspondence relating to the Index may be addressed 
to the Treasurer of the Torrey Club. 


Allison, K. W. Mosses and their habitats in the Atiamuri Dis- 
trict, New Zealand. Bryologist 34: 29-37. My 1931. 
Ames, O. Davidia involucrata. Arnold Arbor. Bull. Pop. Inf. 5: 

25-28. illust. 28 My 1931. 

Anderson, E. G., & Emerson, R. A. Inheritance and linkage re- 
lations of chocolate pericarp in maize. Am. Nat. 65: 253- 
257. My-Je 1931. 

Anthony, H. E., Gleason, H. A., & Platt, R. R. The Pacaraima- 
Venezuela expedition. Geogr. Rev. 21: 353-362. Jl 1931. 

Armitage, E. The British Mycological Society. Bryologist 34: 
44-46. My 1931. 

Ashe, W. W. Polycodium. Jour. Elisha Mitchell Sci. Soc. 46: 
196-213. Je 1931. 


Eight new species and many new varieties are described. 


Backeberg, C. Cereus lanatus und seine Verwandtschaft in 
Peru. Monats. Deutsch. Kakteen-Gesell, 3: 155-159. 
illust. Jl 1931. 

Ball, O. M. A contribution to the paleobotany of the Eocene of 
Texas. Bull. Agr. & Mech. Coll. Texas Prof. Paper IV. 2: 
1-173. pl. 1-48. 1 My 1931. 

Barclay, B. D. Origin and development of tissues in stem of 
Selaginella Wildenovit. Bot. Gaz. 91: 452-461. f. 1-19. 23 
Je 1931. 

Barrett, M. F. A field key to the genera of the wild and culti- 
vated hardy trees of the northeastern United States and 
Canada. 1-40. Bloomfield, N. J., 1931. 

- Bates, J. C. A method for clearing leaves. Am. Nat. 65: 288. Je 
1931. 

Belling, J. Chiasmas in flowering plants. Univ. California Publ. 
Bot. 16: 311-338. f. 1-11. 2 Je 1931. 

Benson, G. T. The trees and shrubs of western Oregon. Contr. 
Dudley Herb. Stanford Univ. 2: 1-170. illust. 1930. 
Blain, W. L. A list of diseases of economic plants in Alabama. 

Mycologia 23: 300-304. 1 Jl 1931. 
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Blake, S. F. Six new South American species of Verbesina. Proc. 
Biol. Soc. Washington 44: 79-85. 29 Je 1931. 

Blomquist, H. L. A check list of the common mosses of Durham, 
N. C. and vicinity. Jour. Elisha Mitchell Sci. Soc. 46: 170- 
178. Je 1931. 

Blomquist, H. L. Genetics of mosses. Jour. Elisha Mitchell Sci. 
Soc. 46: 267-275. Je 1931. 
Abstract. 


Bédeker, F. Etwas iiber Mamillaria (Coryphantha) echinus En- 
gelm. Monats. Deutsch. Kakteen-Gesell. 3: 136-137. 
tllust. Je 1931. 

Bédeker, F. Coryphantha Georgii Bid. spec. nova. Monats. 
Deutsch. Kakteen-Gesell. 3: 163-164. Jl 1931. 

A Mexican plant. 


Boynton, K. R. Crocus vernus. Addisonia 16: 75-76. pl. 514. 
“Mr” 9 Je 1931. 

Boynton, K. R. Eranthis Tubergenii. Addisonia 16: 77-78. pl. 
515. “Mr” 9 Je 1931. 

Boynton, K. R. Scilla sibirica atrocoerulea. Addisonia 16: 79-80. 
pl. 516. “Mr” 9 Je 1931. 

Braun, E. L. A hybrid Lobelia. Bot. Gaz. 91: 462-463. 23 Je 
1931. 

Bravo, H. Cactaceas del Valle de Oaxaca. Cuatro especies 
nuevas del genero Neomamillaria. An. Inst. Biol. Univ. 
Mexico 2: 117-126. f. 1-12. 1931. 

Bravo, H. Contribucion al conocimiento de las Cactaceas de 
Tehuacan. 1-52. f. 1-31. Chapultepec. 1931. 

Bravo, H. Contribucion al conocimiento de las Cactaceas de 
Mexico. Nota acerca de la histologia del Peyote, Lopho- 
phora Williamsii Lemaire. An. Inst. Biol. Univ. Mexico 2: 
1-14. f. 1-14. 1931; 127-131. f. 1. 1931. 

Bressman, E. N. The present status of breeding varieties of 
wheat resistant to bunt. Zentralb. Bakt. 2 Abt. 83: 396-— 
397. 8 Je 1931. 

Bressman, E. N. Varietal resistance, physiologic specialization, 
and inheritance studies in bunt of wheat. Oregon Agr. Exp. 
Sta. Bull. 281: 1-44. f. 1-9. Je 1931. 

Brink, R. A., & Senn, P. H. Heritable characters in maize. XI. 
Ragged, a dominant character, linked with A; Ts, and Dh. 
Jour. Heredity 22: 155-161. f. 11-13 My 1931. 

Brinkman, A. H. Notes on some Canadian Hepatics. II. Bry- 
ologist 34: 13-16. pl. 1. Mr 1931; 38-44. My 1931. 
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Brown, C. A. Plants observed on an excursion to Grand Isle, 
Louisiana. Bull. Torrey Club 57: 509-513. f. 1. “O 1930” 
30 Je 1931. 

Brown, N. E. A new South African Euphorbia. Jour. Cactus & 
Succ. Soc. Am. 2: 491. illust. Je 1931. 

Buckett, H. W. Notes on the vegetation of Columbia, Mo. Am. 
Midl. Nat. 12: 411-419. Jl 1931. 

Buller, A. H. R. Researches on fungi. Vol. 4. Further observa- 
tions on the Coprini, together with some investigations on 
social organisation and sex in the Hymenomycetes. i-xiii, 
1-329. f. 1-149. Toronto, Longmans, Greene & Co., 1931. 

Bultingaire, L. La flore et la faune des Colonies Francaises dans 
la collection des Vélins du muséum. La Terre er La Vie 5: 
295-304. f. 1-6. Je 1931. 

Burkholder, P. R. Studies in Phytoplankton of the Cayuga 
Lake basin, New York. Bull. Buffalo Soc. Nat. Hist. 15: 
21-181. f. 1-30. 1931. 

Chamberlain, G. C. Studies in fruit diseases. VI. Fire blight of 
pears and apples. Canada Dep. Agr. Pamph. 138: 1-10. 
f. 1-3. 1931. 

Christophersen, E. Notes on Joinvillea. B. P. Bishop Mus. Occ. 
Papers 9": 1-7. pl. 1. 25 F 1931. 

Christophersen, E. Vascular plants of Johnston and Wake 
Islands. B. P. Bishop Mus. Occ. Papers 9": 1-20. pl. 1-5 + 

f. 1-3. My 1931. 

Christophersen, E., & Caum, E. L. Vascular plants of the Lee- 
ward Islands, Hawaii. B. P. Bishop Mus. Bull. 81: 1-41. 
pl. 1-16+f. 1-3. 1J11931. 

Clark, Mrs. W. Flora of British Columbia. Vancouver Mus. & 
Art Notes 6: 57-59. illust. Je 1931. 

Cleland, R. E., & Blakeslee, A. F. Segmental interchange, the 
basis of chromosomal attachments in Oenothera. Cytologia 
2: 175-233. Je 1931. 

Cockefair, E. A. The role of phosphorus in the metabolism of 
plants. Am. Jour. Bot. 18: 582-597. ‘‘Jl’’ 19 Au 1931. 
Collins, J. L., & Kerns, K. R. Genetic studies of the pineapple. 

I. A preliminary report upon the chromosome number and 
meiosis in seven pineapple varieties (Annas sativas Lindl.) 
and in Bromelia pinguin L. Jour. Heredity 22: 139-142. 

f. 2,3. My 1931. 

Cook, M. T. The effect of mosaic on cell structure and chloro- 
plasts. Jour. Dep. Agr. Puerto Rico 15: 177-181. pl. 9-13. 
Ap 1931. 
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Cook, M. T. The leaf spot of tobacco; an after symptom of mo- 
saic. Jour. Dep. Agr. Puerto Rico 15: 183-187. pl. 14. Ap 
1931. 

Cook, M. T. New virus diseases of plants in Porto Rico. Jour. 
Dep. Agr. Puerto Rico 15: 193-195. pl. 15-19. Ap 1931. 

Cook, M. T. Some undescribed symptoms of mosaic in Porto 
Rican tobacco. Jour. Dep. Agr. Puerto Rico 15: 189-191. 
Ap. 1931. 

Cooper, D. C., & Brink, R. A. Cytological evidence for seg- 
mental interchange between non-homologous chromosomes 
in maize. Proc. Nat. Acad. Sci. 17: 334-338. f. 1-5. 15 Je 
1931. 

Cooper, W. S. The layering habit in Sitka spruce and the two 
western hemlocks. Bot. Gaz. 91: 441-451. f. 1-4. 23 Je 
1931. 

Cory, V. L. A new Selenia from the Edwards Plateau of Texas. 
Rhodora 33: 142-144. 1 Je 1931. 

Couch, J. N. Micromyces zygogonii Dang., parasitic on Spiro- 
gyra. Jour. Elisha Mitchell Sci. Soc. 46: 231-239. pl. 16-18. 
Je 1931. 

Couch, J. N. Observations on some species of water molds con- 
necting Achlya and Dictyuchus. Jour. Elisha Mitchell Sci. 
Soc. 46: 225-230. pl. 15. Je 1931. 

Crist, J. W., & Batjer, L. P. The stone cells of pear fruits, es- 
pecially the Kieffer pear. Michigan Agr. Exp. Sta. Tech. 
Bull. 113: 1-55. f. 1-21. My 1931. 

Darrow, G. M. European blackberry seedlings and hybrids in 
the Pacific northwest. Jour. Heredity 22: 143-146. f. 4, 5. 
My 1931. 

Davis, B. M. Some attempts to obtain haploids from Oenothera 
Lamarckiana. Am. Nat. 65: 233-242. My-Je 1931. 

Dole, W. H. Notes on a New Jersey fern garden I. Am. Fern. 
Jour. 21: 1-10. pl. 1-3. Ja-Mr 1931; II. 57-62. pl. 4-6. Je 
1931. 

East, E. M. Immunity to sugar cane mosaic acquired by the 
host. Proc. Nat. Acad. Sci. 17: 331-334. 15 Je 1931. 
Eaton, M. E. Galanthus Fosteri. Addisonia 16: 73-74. pl. 513. 

“Mr’”’ 9 Je 1931. 

Eaton, M. E. Primula veris L. Addisonia 16: 81-82. pl. 517. 
“Mr’’ 9 Je 1931. 

Elze, D. L. The relation between insect and virus as shown in 
potato leaf roll, and a classification of viroses based on this 
relation. Phytopathology 21: 675-686. Je 1931. 
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Emerson, S. The inheritance of certain characters in Oenothera 
hybrids of different chromosome configurations. Genetics 
16: 325-348. pl. 1-4. Jl 1931. 

Emmons, C. W. Cicinnobolus Cesatii, a study in host-parasite 
relationships. Bull. Torrey Club 57: 421-441. pl. 24-26. 
“O 1930” 30 Je 1931. 

Erlanson, E. W. Chromosome organization in Rosa. Cytologia 
2: 256-282. f. 1-33. Je 1931. 

Eyster, W. H. Heritable characters of maize. Male sterility. 
Jour. Heredity 22: 99-102. f. 8, 9. Mr 1931; XXXIX. 
Male sterile- 3. 117-119. f. 7, 8. Ap 1931. 

Flemming, C. E., Miller, M. R., & Vawter, L. R. The fitweed 
(Caponoides caseana) a poisonous range plant of the north- 
ern Sierra Nevada Mountains. Nevada Agr. Exp. Sta. Bull. 
121: 1-28. illust. Ap 1931. 

Fisher, E. L. When southeast Alaska blooms. Some of the flowers 
of the southern coast. Nature Mag. 18: 29-32. illust. Jl 
1931. 

Frick, G. A. Bergerocactus Emoryi (Engelm.) Britt. & Rose. 
Northern extension. Jour. Cactus & Succ. Soc. Am. 2: 
490. illust. Je 1931. 

Frick, G. A. De ontdekking van Euphorbia Frickiana. Succu- 
lenta 13: 135-136. allust. Jl 1931. 

Fuller, A. M. Conservation of plant life in Arizona and Cali- 
fornia. Year Book Publ. Mus. Milwaukee 9: 243-254. f. 
175-180. 15 My 1931. 

Fuller, A. M. Observations of a botanist in the southwest. Year 
Book Publ. Mus. Milwaukee 9: 26-36. f. 19-27. 15 My 
1931. 

Garber, R. J. Inbreeding with particular reference to maize. 
Jour. Am. Soc. Agron. 23: 534-548. J1 1931. 

Gedroiz, K. K. Exchangeable cations of the soil and the plant: 
I. Relation of plant to certain cations fully saturating the 
soil exchange capacity. Soil. Sci. 32: 51-63. J1 1931. 

Gill, T. Tropical forests of the Caribbean. i—xix, 1-318. illust. 
Trop. Plant Res. Found. 1931. 

Grout, A. J. Moss flora of North America north of Mexico. 3': 
1-62. pl. 1-14. S 1928; 37: 1-62. pl. 1-14. S 1928; 63-114. 
pl. 15-29. Je 1931. 

Gushee, H. W. Blooming dates of flowers. Gard. Chron. Am. 
35: 261. J1 1931. 

Haber, E. S. Acidity and color changes in tomatoes under vari- 
ous storage temperatures. Iowa St. Coll. Jour. Sci. 5: 171- 
184. Ap 1931. 
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Halperin, M. The occurrence of normal (unproliferated) florets 
in Poa bulbosa in the United States. Jour. Am. Soc. Agron. 
23: 511-515. f. 1-5. J1 1931. 

Harrison, T. G. Symplocos tinctoria Ashei a new dyebush from 
the southern mountains. Jour. Elisha Mitchell Sci. Soc. 46: 
218-220. Je 1931. 

Hartman, H. A preliminary report on Anjou scald and its con- 
trol. Oregon Agr. Exp. Sta. Bull. 280: 1-8. f. 1, 2. Je 1931. 

Harvey, E. M. A preliminary report on the vegetative growth 
of okra ( Hibiscus esculentus Linn.) in relation to the pro- 
duction of varying amounts of reproductive tissue. Oregon 
Agr. Exp. Sta. Bull. 284: 1-19. f. 1-8. Je 1931. 

Harvey, R. B. The action of toxic agents used in eradication of 
noxious plants. Jour. Am. Soc. Agron. 23: 481-489. f. 1-4. 
Je 1931. 

Hellmayr, C. E., & Hellmayr, K. J. An overlooked species of 
coral-root from the Rocky Mountains. Rhodora 33: 133- 
135. 1 Je 1931. 

Hey, G. L., & Carter, J. E. The effect of ultra-violet light radia- 
tions on the vegetative growth of wheat seedlings and their 
infection by Erysiphe graminis. Phytopathology 21: 695— 
699. Je 1931. 

Higgins, E. B. Our native cacti. i-vii, 1-170. dllust. New York, 
A. T. de La Mare Co., 1931. 

Himmelbaur, W. Drogenpflanzen. I. Alkaloid-Drogenpflanzen. 
Pflanzenareale 3: 19-25. pl. 21-30. 1931. 

Hitchcock, A. S. A botanical visit to south and east Africa. 
Explor. & Field Work Smithsonian Inst. 1930: 113-122. 
f. 96-107. 1931. 

Hitchcock, A. S. Grasses of Canton and vicinity. Lingnan Sci. 
Jour. 7: 177-265. pl. 9-11. “‘Je 1929” My 1931. 

Holton, C. S. The relation of physiologic specialization in 
Tilletia to recent epiphytotics of bunt in Durum and 
Marquis wheats. Phytopathology 21: 687-694. f. 1. Je 1931. 

Horne, W. T. The avocado sun-blotch disease. Month. Bull. 
Dep. Agr. California 20: 447-454. f. 82-85. J] 1931. 

Huff, R. Gladiolus forms and types. Flor. Exch. 77: 33. f. A. 
B. 6 Je 1931. 

Hutchinson, J. B. The genetics of cotton. Part IV. The inheri- 
tance of corolla color and petal size in Asiatic cottons. 
Jour. Genetics 24: 325-353. pl. 10. 23 Jl 1931. 

Immer, F. R. & Christensen, J. J. Further studies on reaction of 
corn to smut and effect of smut on yield. Phytopathology 
21: 661-674. Je 1931. 
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Isbell, C. L. Regeneration in leaf cuttings of Ipomoea batatas. 
Bot. Gaz. 91: 411-425. f. 1-19. 23 Je 1931. 

Johansen, D. A. Ludwigia Jussiena. Desert 3: 21, 23. illust. Je 
1931. 

Johansen, D. A. Movements in cacti. Jour. Cactus & Succ. Soc. 
Am. 2: 494-495. illust. Je 1931. 

Jorgensen, L. R. Brown midrib in maize and its linkage rela- 
tions. Jour. Am. Soc. Agron. 23: 549-557. J] 1931. 

Juliano, J. B. Floral morphology of Lyonothamnus floribundus. 
Bot. Gaz. 91: 426-440. f. 1-29. 23 Je 1931. 

Kaufmann, B. P. Chromonemata in somatic and meiotic mitoses. 
Am. Nat. 65: 280-283. My-Je 1931. 

Karling, J. S. Studies in the Chytridiales. V. A further study of 
species of the genus Entophlyctis. Am. Jour. Bot. 18: 443-— 
464. pl. 35-38. “Je” 14 Jl 1931; VI. The occurrence and 
life history of a new species of Cladochytrium in cells of 
Eriocaulon septangulare. 526-557. pl. 42-44. “‘Jl”’ 19 Au 
1931. 

Karper, R. E., & Connor, A. B. Inheritance of chlorophyll char- 
acters in sorghum. Genetics 16: 291-308. f. 1, 2. J1 1931. 

Kelley, A. P. Studies in Iowa plant-life. I. The genera Equisetum, 
Quercus, Amelanchier and Fraxinus in the Okoboji flora. 
Univ. Iowa Stud. Bot. 13: 11-19. 15 Je 1931. 

Kelley, A. P. The water supplying capacity of prairie soil, as 
indicated by observations on a virgin prairie in northwest- 
ern Iowa. Univ. Iowa Stud. Bot. 13: 20-31. 15 Je 1931. 

Kiesselbach, T. A., & Culbertson, J. O. An analysis of the effect 
of Diplodia infection and treatment of seed corn. Jour. 
Agr. Res. 42: 723-749. f. 1. 1 Je 1931. 

King, C. J., Loomis, H. F., & Hope, C. Studies on sclerotia and 
mycelial strands of the cotton root-rot fungus. Jour. Agr. 
Res. 42: 827-840. f. 1-4. 15 Je 1931. 

Kolk, L. A. Relation of host and pathogen in the oat smut, 
Ustilago Avenae. Bull. Torrey Club 57: 448-507. pl. 27-30. 
“O 1930” 30 Je 1931. 

Kupper, W. Cephalocereus Guntheri n. sp. Monats. Deutsch. 
Kakteen-Gesell. 3: 159-162. illust. Jl 1931. 

A plant from Bolivia. 

Lampe, L. A microchemical and morphological study of the de- 
veloping endosperm of maize. Bot. Gaz. 91: 337-376. pl. 
3+f. 10-16. 23 Je 1931. 

Ledgerwood, M. The American bottom and the characteristic 
plants of the region. Missouri Bot. Gard. Bull. 19: 99-109. 
Je 1931. 
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Lehman, S. G. Observations and experiments relating to the 
bacterial pustule disease of soybean. Jour. Elisha Mitchell 
Sci. Soc. 46: 179-189. Je 1931. 

Lehman, S. G. Powdery mildew of soybean. Jour. Elisha 
Mitchell Sci. Soc. 46: 190-195. f. 1-3. J1 1931. 

Lindstrom, E. W., & Koos, K. Cyto-genetic investigations of a 
haploid tomato and its diploid and tetraploid progeny. Am. 
Jour. Bot. 18: 398-410. pl. 32-34. ‘“‘Je”’ 14 Jl 1931. 

McClelland, C. K., & Neely, J. W. The order, rate, and regu- 
larity of blooming in the cotton plant. Jour. Agr. Res. 42: 
751-763. f. 1-4. 1 Je 1931. 

McIndoe, K. G. The inheritance of the reaction of maize to 
Gibberella Saubinetti. Phytopathology 21: 615-639. f. 1-6. 
Je 1931. 

McKay, J. W. Chromosome studies in the Cucurbitaceae. Univ. 
California Publ. Bot. 16: 339-350. f. 1-30. 19 Je 1931. 
McKinney, H. H. Differentiation of viruses causing green and 
yellow mosaics of wheat. Science II. 73: 650-651. 12 Je 

1931. 

McLean, R. R. Insect pests and plant diseases of the Avocado 
in California. Month. Bull. Dep. Agr. California 20: 441- 
446. f. 81. J1 1931. 

MacMillan, H. G. Turgescence and rupture of potato tuber. 
Phytopathology 21: 701-703. Je 1931. 

McNair, J. B. Some properties of alkaloids in relation to cli- 
mate of habitat. Am. Jour. Bot. 18: 416-423. f. 1-3. “‘Je”’ 
14 Jl 1931. 

McNair, J. B. Some properties of plant waxes in relation to 
climate of habitat. Am. Jour. Bot. 18: 518-525. “Jl” 19 
Au 1931. 

Macoun, W. T. Some new lilac hybrids. Nat. Hort. Mag. 10: 
185-190. allust. Jl 1931. 

Malhotra, R. C. Some unusual observations of corn seeds during 
germination. Am. Midl. Nat. 12: 420-421. Jl 1931. 

Markley, K. S., & Sando, C. E. Progressive changes in the wax- 
like coating on the surface of the apple during growth and 
storage. Jour. Agr. Res. 42: 705-722. f. 1-3. 1 Je 1931. 

Martin, G. W. Notes on Iowa fungi, 1929-30. Univ. Iowa Stud. 
Bot. 13: 3-10. pl. 1. 15 Je 1931. 

Martyn, E. B. Notes on some diseases of local economic plants 
and their relation to environment. Agr. Jour. British 
Guiana 4: 95-100. f. 1-4. Je 1931. 

Merrill, E. D. Urusvati brings America new botanical treasures. 
Jour. Urusvati Himal. Res. Inst. 1: 87-88. Jl 1931. 
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Mayer, G. P. A. Narcissi. Their history and development. Gard. 
Chron. Am. 35: 228, 241. Je 1931. 

Morse, E. E. The spined puffball. Nature Mag. 17: 382-383. 
allust. 1931. 

Navashin, M. A preliminary report on some chromosome altera- 
tions by x-rays in Crepis. Am. Nat. 65: 242-252. f. 1. My- 
Je 1931. 

Nelson, A. Rocky Mountain herbarium studies I. Am. Jour. Bot. 
18: 431-442. “‘Je’’ 14 J1 1931. 


Fourteen new species in various genera are described. 


Pearson, W. H. Notes on a collection of Hepaticae from Jamai- 
ca. Ann. Bryol. 4: 95-112. pl. 1, 2. 1931. 


Includes descriptions of eight new species in various genera. 


Peattie, D. C. Flora of the Tryon region. VI. Daisy family 
(Compositae). List of new names published, errata, sum- 
mary. Jour. Elisha Mitchell Sci. Soc. 46: 129-160. Je 
1931. 

Peckham, E. A. S. Hyacinthus azureus. Addisonia 16: 83-84. 
pl. 518. ““Mr”’ 9 Je 1931. 

Peckham, E. A. S. Leucojum vernum carpathicum. Addisonia 16: 
85-86. pl. 519. “Mr” 9 Je 1931. 

Pickett, F. L. Notes on xerophytic ferns. Am. Fern Jour. 21: 
49-57. Je 1931. 

Pitman, H. Bryology notes from Panther Pond, Raymond, 
Maine, U.S.A. Bryologist 34: 37-38. My 1931. 

Pulley, H. C. Ammonification of nitrogenous substances by pure 
cultures of microorganisms. Jour. Agr. Res. 42: 791-800. 
f.1,2.1 Je 1931. 

Purdy, C. Erythronium. Nat. Hort. Mag. 10: 173-185. illust. 
Jl 1931. 

Quanjer, H. M. The methods of classification of plant viruses, 
and an attempt to classify and name potato viroses. Phyto- 
pathology 21: 577-613. f. 1-8. Je 1931. 

Ramsey, G. B., & Bailey, A. A. Tomato late-blight rot, a serious 
transit and market disease. U.S. Dep. Agr. Circ. 169: 1-10. 
f. 1-6. J1 1931. 

Reed, G. M. Hybrids of Jris fulva and Iris foliosa. Brooklyn 
Bot. Gard. Rec. 20: 243-253. pl. 1. Jl 1931. 

Rigg, G. B., & Harrar, E. S. The root systems of trees growing 
in Sphagnum. Am. Jour. Bot. 18: 391-397. f. 1-4. ‘‘Je’’ 14 
Ji 1931. 

Robbins, C. A. Cladonias collected by S. F. Blake in the western 
United States. Rhodora 33: 135-139. pl. 209. 1 Je 1931. 
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Rugg, H. G. A glimpse of Iceland. Am. Fern Jour. 21: 71-73. 
Je 1931. 

Schaffner, J. H. The fluctuation curve of sex reversal in sta- 
minate hemp plants induced by photoperiodicity. Am. 
Jour. Bot. 18: 424-430. f. 1. “Je” 14 Jl 1931. 

Schaffner, J. H. Injurious fungus parasite of Equisetum. Am. 
Fern Jour. 21: 75. 20 Je 1931. 

Schmidt, O. C. Beitrige zur Kenntnis der Aristolochiaceen. II. 
Zwei neue Aristolochia-Arten aus Bolivien. Repert. Spec. 
Nov. 27: 292-293. 20 F 1930. 

Schwarz, H. Die wichtigeren Feinde der Douglasii in Nord- 
amerika. Zeit. Pflanzenkrank. & Pflanzensch. 41: 266-268. 
Je 1931. 

Seaver, F. J. Photographs and descriptions of cup-fungi. XIV. 
A new genus. Mycologia 23: 247-251. pl. 23-24. 1 Jl 1931. 
Chloroscypha Jacksont, gen. et sp. nov. 


Seifritz, W. The structure of protoplasm. Science II. 73: 648- 
649. f. 1. 12 Je 1931. 

Setchell, W. A., & Gardner, N. L. Marine algae of the Revil- 
lagigedo Islands expedition in 1925. Proc. California Acad. 
Sci. 19: 109-215. pl. #15. 30 D 1930. 

Shamel, A. D., Pomeroy, C. S., & Harmon, F. N. Bud varia- 
tion in Bartlett pear trees. Jour. Heredity 22: 81-89. f. 1-4. 
Mr 1931. 

Sharp, A. J. Trichomanes Petersii A. Gray in Tennessee. Am. 
Fern Jour. 21: 75-76. 20 Je 1931. 

Sideris, C. P. Taxonomic studies in the family Pythiaceae. I. 
Nematosporangium. Mycologia 23: 252-295. f. 1-12. 1 Jl 
1931. 

Eight new species are described. 


Sideris, C. P., & Paxton, G. E. Pathological, histological, and 
symptomatological studies on pineapple root rots. Am. 
Jour. Bot. 18: 465-498. f. 1-25. “Je” 14 Jl 1931. 

Small, J. K. Bartram’s Jxia collection rediscovered. Jour. N. Y. 
Bot. Gard. 32: 155-161. f. 1, 2. J1 1931. 

Small, J. K. The Cypress, southern remnant of a northern fossil 
type. Jour. N. Y. Bot. Gard. 32: 125-135. f. 1-5. Je 1931. 

Small, J. K. Iris verna. Addisonia 16: 87-88. pl. 520. ‘““Mr’’ 9 
Je 1931. 

Smith, C. M. Development of Dionaea muscipula. I1. Germina- 
tion of seed and development of seedling to maturity. Bot. 
Gaz. 91: 377-394. f. 1-36. 23 Je 1931. 

Smith, D. C., & Bressman, E. N. Susceptibility of Markton and 
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other varieties of oats to covered smut (Ustilago levis). 
Jour. Am. Soc. Agron. 23: 465-468. Je 1931. 

Smith, F., Dustman, R. B., & Shull, C. A. Ascent of sap in 
plants. Bot. Gaz. 91: 395-410. f. 1. 23 Je 1931. 

Smith, H. H. Mushrooms of the Milwaukee region. Milwaukee 
Publ. Mus. Field Guide Bot. 1: 1-87. f. 1-184. Je 1931. 

Smith, O. Characteristics associated with abortion and inter- 
sexual flowers in the eggplant. Jour. Agr. Res. 43: 83-94. 
pl. 1-3+f. 1. 1 J1 1931. 

Southcott, M. Blooms of Newfoundland. Nature Mag. 17: 384— 
386. allust. Je 1931. 

Sprague, H. B., & Marrero, J. F. The effect of various sources 
of organic matter on the properties of soil as determined by — 
physical measurements and plant growth. Soil Sci. 32: 
35-48. pl. 1. J1 1931. 

Standley, P. C. The Rubiaceae of Bolivia. Field. Mus. Nat. Hist. 
Publ. Bot. 7: 255-339. 16 Je 1931. 

Standley, P. C. Studies of American plants. IV. Field Mus. Nat. 
Hist. Bot. 8: 133-236. 22 O 1930; V. 295-398. 25 Je 1931. 

Stanford, E. E. The plant with a personality. The Jimson, drug, 
deliriant, vagabond and enemy. Nature Mag. 17: 378-381. 
tllust. Je 1931. 

Steere, W. C. Notes on the mosses of southern Michigan. Bry- 
ologist 34: 1-5. ‘‘Ja’’ Je 1931. 

Stevens, F. L., & Mendiola, V. B. Aecioid short cycle rusts of 
the Philippine Islands. Phillipine Agr. 20: 3-17. f. 1-9. Je 
1931. 

Stevens, O. A. North Dakota weeds. N. Dakota Agr. Exp. Sta. 
Bull. 243: 1-58. f. 1-59. D 1930. (Revised edition.) 

Stewart, G., & Bischoff, B. K. Correlated inheritance in a cross 
(Sevier X Dicklow) X Dicklow wheats. Jour. Agr. Res. 42: 
775-790. f. 1-3. 1 Je 1931. 

Stewart, G., & Judd, B. I. Inheritance of awns in a Kota Xhard 
Federation cross. Jour. Am. Soc. Agron. 23: 455-464. f. 
1-4. Je 1931. 

Summerhayes, V. S. Lycaste suaveolens. Curt. Bot. Mag. 154: 
pl. 9231. 25 Ap 1931. 


A plant from Central America. 


Swallen, J. R. The grass genus Amphibromus. Am. Jour. Bot. 
18: 411-415. “Je” 14 Jl 1931. 

Swanson, A. F., & Parker, J. H. Inheritance of smut resistance 
and juiciness of stalk in the sorghum cross, Red Amber X 
Feterita. Jour. Heredity 22: 51-56. f. 7-9. F 1931. 
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Swift, M. E. ‘‘Crazed”’ crockery and other strange habitats of 
moulds. Jour. N. Y. Bot. Gard. 32: 149-154. f. 1, 2. J1. 1931. 

Tang, P. An experimental study of the germination of wheat 
seed under water, as related to temperature and aeration. 
Plant Physiol. 6: 203-248. f. 1-5. Ap 1931. 

Tang, P. Temperature characteristics for the oxygen consump- 
tion of germinating seeds of Lupinus albus and Zea Mays. 
Jour. Gen. Physiol. 14: 631-641. f. 1-6. 20 My 1931. 

Taylor, W. R. Chromosome studies on Gasteria. III. Chromo- 
some structure during microsporogenesis and the post- 
meiotic mitosis. Am. Jour. Bot. 18: 367-386. pl. 27-30+ 
f. 1-12. 27 My 1931. 

Thompson, W. P. Cytology and genetics of crosses between 
fourteen- and seven-chromosome species of wheat. Genetics 
16: 309-324. f. 1-8. J1 1931. 

Thornberry, H. H., & Anderson, H. W. A bacterial disease of 
barberry caused by Phytomonas Berberidis, n. sp. Jour. Agr. 
Res. 43: 29-36. f. 1-5. 1 J1 1931. 

Throne, A. L. Recent contributions to the flora of Wisconsin. 
Rhodora 33: 139-140. 1 Je 1931. 

Tilden, J. E. The marine and freshwater algae of China. Ling- 
nan Sci. Jour. 7: 349-398. pl. 13. ‘‘Je 1929” Mr 1931. 
Tilden, J. E., & Fessenden, A. P. Bactrophora irregularis, a new 
brown alga from Australia. Bull. Torrey Club 57: 381-388. 

pl. 20, 21. “‘Je 1930” 20 Je 1931. 

Tisdale, W. B., & Wadkins, R. F. Brown spot of tobacco caused 
by Alternaria longipes (E. & E.) n. comb. Phytopathology 
21: 641-660. f. 1-5. Je 1931. 

Toro, R. A. Contribucion a la flora de Antioquia. Rev. Soc. Cien. 
Nat. Colombiana 20: 20-32. Mr 1931; 57-64. My 1931. 

Toro, R. A. Una contribucién a nuestro conocimiento de la flora 
de San Andrés y Providencia. II. Rev. Soc. Colombiana 
Cien. Nat. 19: 56-58. My 1930. 

Torrey, G. S. Drosera rotundifolia, var. comosa in Connecticut. 
Rhodora 33: 144 1 Je 1931. 

Torrey, R. H. Plant life around New York as studied by the 
Torrey Botanical Club. Jour. N. Y. Bot. Gard. 32: 141- 
145. Je 1931. 

Truman, H. V. Pollen of Sparganium americanum and S. andro- 
cladum. Rhodora 33: 141-142. 1 Je 1931. 

Wailes, G. H. Protozoa and algae, Mount Ferguson, B. C. 
Vancouver Mus. & Art Notes 5: 160-165. f. 1-47. D 1930; 
6: 72-75. Je 1931. 
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Walther, E. Century plants. Jour. Cactus & Succ. Soc. Am. 2: 
487-489. f. 1-4. Je 1931. 

Walther, E. Genus Pachyphytum. Jour. Cactus & Succ. Soc. Am. 
3: 9-13. f. 9-16. Jl 1931. 

- Waterman, W. G. Ecological relations of plant communities. 

Jour. N. Y. Bot. Gard. 32: 145-147. Je 1931. 

Weber, G. F. Occurrence and habitat of Cordyceps agaricifor- 
mia (Bolt.) Seaver in Florida. Jour. Elisha Mitchell Sci. 
Soc. 46: 221-224. pl. 13, 14. Je 1931. 

Werdermann, E. Uber Echinopsis caespitosa I. A. Purp. 
Monats. Deutsch. Kakteen-Gesell. 3: 165-167. illust. Jl 
1931. 

West, J. Dew flowers. Jour. Cactus & Succ. Soc. Am. 2: 493. 
tllust. Je 1931. 

Wilde, E. I. Studies of the genus Delphinium. Cornell Agr. Exp. 
Sta. Bull. 519: 1-107. f. 1-18. Ap 1931. 

Williams, R. O. Flora of Trinidad and Tobago. Rosales (pars). 
Dep. Agr. Trinidad & Tobago 1: 97-308. 1931. 

Williams, R. S. Homalia Sharpii sp. nov. Bryologist 34: 20. 
pl. 2. “Mr” 15 Je 1931. 

Wilson, J. D., & Runnels, H. A. Bordeaux mixture as a factor 
increasing drouth injury. Phytopathology 21: 729-738. f. 
1, 2. Jl 1931. 

Winter, H. De expeditie van Friedrich Ritter naar Neder- 
— Californie en langs de zeekust van Californie. Succulenta 
a 13: 85-90. f. I-4. My 1931. 

Wodehouse, R. P. The origin of the six-furrowed configuration 
of Dahlia pollen grains. Bull. Torrey Club 57: 371-380. pi. 
19. “Je 1930” 20 Je 1931. 

Wolf, C. B. Plants indigenous to Rancho Santa Ana. Rancho 
Santa Ana Bot. Gard. Rep. 1: 17-21. Je 1931. 

Wright, E. The effect of high temperatures on seed germination. 
Jour. Forest. 29: 679-687. My 1931. 

Wright, J., & Leach, R. Fusarium wilt disease of Sunn hemp. I. 
Jour. Imp. Coll. Trop. Agr. 8: 151-160. f. 1+ charts 1-5. Je 
1931. 

Yamada, Y. Notes on Laurencia, with special reference to the 
Japanese species. Univ. California Publ. Bot. 16: 185-310. 
pl. 1-30+-f. 1-20. 26 Je 1931. 

Zahlbruchner, A. Catalogus lichenum universalis 7: 321-480. 
Leipzig. 1931. 

Zundel, G. L. Notes on new species of Ustilaginales. Mycologia 
23: 296-299. 1 Jl 1931. 


Ten new species in various genera are described. 


; 
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New names and the final members of new combinations are in bold face type. The 
plant names of the report of the Tyler-Duida Expedition (pages 277-506) are to be found 


in a separate index beginning on page 555. 


Aciotis 219; brachybotrya 219; dysophylla 
219; indecora 219; purpurascens 220 

Acrodiclidium armeniacum 100; aureum 
101; brasiliense 101, 102; Canella 102; 
Canelo 102; latifolium 100, 102; macro- 
phyllum 101 

Adelbertia 223 

Adelobotrys 220, 223; fuscescens 222; 
macrantha 220; macrophylla praetexta 
222; subsessilis 222; Tessmannii 223 

Adenodesma 227 

Aerial shoots, Propagation of Equisetum 
from sterile 531 

Alternaria 203-207, 209, 211, 212; Mali 203; 
polymorpha 203, 209, 212 

Amblyarrhena 242, 243, 247 

American Botanical Literature, Index to 51, 
111, 191, 265, 511, 536 

American species of Daltonia, A review of 
the 31 

Ames, OAKES, and CHARLES SCHWEIN- 
FURTH. Orchidaceae 345 

Anaphysca 252 

Aniba Canelilla 98; citrifolia 98, 100; com- 
pacta 97; Muelleriana 99; Panurensis 99; 
reticulata 99 

Arthrostemma 217; grandiflorum 217 

Ascobolus 518 

Aspergillus 5 


Bacillus radicicola 5 

BAMFORD, RONALD. Changes in root tips of 
wheat and corn grown in nutrient solu- 
tions deficient in calcium 149 

BARNHART, JOHN HENDLEY. Lentibulari- 
aceae 468 

BARTRAM, EpwIn B. A review of the Ameri- 
can species of Daltonia 31 

Bellucia 257, 258; grossularioides 257; um- 
bellata 257; Weberbaueri 258 

BENHAM, RHopA W. Phoma conidiogena, 
an excitant of asthma: some observations 
on the development and cultural char- 
acteristics 203 

BLakE, S. F. Polygalaceae 381; Compositae 
487 

Blakea 261; chanchamayensis 261; ovalis 


261; paludosa 261; repens 262; Sawadae 
262; Spruceana 262 

Bolivia, The genus Cinchona in 523 

Boron on wheat, Physiological effects of 1 

Botanical Literature, Index to American 
51, 111, 191, 265, 511, 536 

Brachyotum 218; lycopodioides 218; quin- 
quenerve 218; Trianaei 218 

Brazil, Studies of South American plants—I. 
New or noteworthy plants from Peru and 
Amazonian 87 

Brazil, Studies on the flora of northern South 
America—XV. Recent collections of Mel- 
astomataceae from Peru and Amazonian 
215 

Britton, N. L. Cyperaceae 317; Caesal- 
piniaceae 371 

Burret, M. Palmae 318 


Calophysa 74-77; ciliata 81; dentata 85; 
heterophylla 85; setosa 82; testiculata 77, 
80; tococoidea 81; vesiculosa 74 

Calyptrella 224; cucullata 224; tristis 224 

CarRMIN, JosePpH. Growth and variability of 
wheat seedlings in magnesium sulphate 
solutions 179 

Chaenanthera 241, 242 

Chaenopleura 246 

Changes in root tips of wheat and corn 
grown in nutrient solutions deficient in 
calcium 149 

Cinchona in Bolivia, The genus 523 

Cinchona 523, 524; amygdalifolia 523, 524; 
asperifolia 528; australis 528; boliviana 
523, 524; Calisaya 523-529; Calisaya bo- 
liviana 524; Calisaya microcarpa 524; 
Calisaya oblongifolia 524; Calisaya pallida 
524; Chomeliana 528; Condaminea 523, 
524; cordifolia 528; Forbesiana 524; hir- 
suta 528; Josephiana 524, 526-529; 
Josephiana discolor 524; Josephiana 
glabra 524; Josephiana pubescens 524; 
lanceolata 523, 524; lancifolia 523; lanci- 
folia calisaya 524; Ledgeriana 524, 525, 
528, 529; macrocalyx 523, 524; nitida 523, 
524; officinalis 523-526, 529; ovata 524, 
528, 529; pubescens 524, 528, 529; pur- 


549 


* 
: 
Ac 
= 


550 BULLETIN OF THE TORREY CLUB [VOL. 58 


purascens 528; purpurea 528; succirubra 
528; Weddelliana 524 

Clidemia 75-77, 79, 253, 260; affinis 253; 
boliviensis 259; bullosa 253; ciliata 77, 
79, 81, 253; cordata 253; crotonifolia 
256; dentata 253; dependens 253; dispar 
77, 253; Epibaterium 253; epiphytica 
254, 256; flexuosa 77; foliosa 80, 84, 253; 
heterophylla 80, 85, 254; hirta 254; 
japurensis 254; juruensis 80, 84, 254; 
longifolia 254; naevula 255, 261; peru- 
viana 255; procumbens 255, 256; pubes- 
cens 80, 82; radicans 256; rubra 256; 
septuplinervia 257; serpens 256; sessili- 
flora 255, 257; setosa 80, 82; spectabilis 
80, 83; Sprucei 80, 85; strigillosa 257; 
testiculata 79, 80, 257; tilaefolia 257; 
tococoidea 79, 81; Ulei 257; urticoides 
256 

Comolia 219; veronicaefolia 219 

Compsoneura capitellata 96; Tesmannii 96 

Cooper, C., and ABRAHAM D. 
Stoesz. The subterranean organs of 
Helianthus scaberrimus 67 

Corn grown in nutrient solutions deficient 
in calcium, Changes in root tips of wheat 
and 149 

Coussapoa villosa 87 

Cremanium 241, 244 

Cryptocarya pachycarpa 97; robusta 97 

Cucurbitaria 212; Platani 204 


Daltonia androgyna 32, 35, 36, 47; ariquen- 
sis 47; aristata 32, 35-37, 47; aristifolia 
40, 47; bilimbata 33, 41, 42, 47; binervis 
47; braziliensis 32, 34-37, 47; brevicuspi- 
data 47; brevinervis 31, 33, 37, 43, 47; 
compressa 41, 47; crispata 34, 47; cucul- 
lata 46, 47; curvicuspes 45-47; Dussii 34, 
47; Fendleri 40, 47; gracilis 31-33, 40, 
44-47; Hampeana 40, 45-47; irrorata 39, 
47; Jamesoni 31, 33, 38, 47; Jamesoni 
laevis 39; Krauseana 45, 47; latolimbata 
31, 33, 42, 43, 47; leucoloma 35, 36, 47; 
Lindigiana 33, 39-41, 47; longicuspidata 
46,47; longifolia 32, 34, 35, 47; lorifolia45, 
47; macrotheca 31, 33, 37, 47; minutifolia 
45, 47; ocanniana 44, 45, 47; ovalis 33, 
40, 46, 47; pellucida 33, 41, 42, 47; 
peruviana 33, 42, 47; pulvinata 32, 33, 
35, 47; robusta 34, 47; sericea 46, 47; 
splachnoides 31, 45; stenophylla 32, 33, 
40, 41, 47; Stewartii 47; subirrorata 43, 


47; tenella 40, 47; tenuifolia 33, 44, 47; 
trachydontia 33, 43, 44, 47; Uleana 36, 
47; Valdiviae 43, 44, 47; Wallisii 44, 45, 47 

Daltonia, A review of the American species 
of 31 

Desmocelis 318; villosa 218 

Development and cultural characteristics, 
Phoma conidiogena, an excitant of asth- 
ma: some observations on the 203 

Dilophopora Alopecuri 139 

Diolena 225; amazonica 225 

Diotanthera 218 

Disciphania lobata 95 

Dopce, B. O. Heterothallism and hypo- 
thetical hormones in Neurospora 517 

Dorstenia argentata 88; nervosa 88; um- 
bricola 87 

Duida expedition, Botanical results of the 
Tyler-277-506 


Elissarrhena grandifolia 95 

Endlicheria anomala 103; arunciflora 103; 
dysodantha 103; mishuyacensis 102 

Epiphysca 252 

Ep.inG, Carv. Labiatae 465 

Equisetum 531, 533; arvense 531-535; 
praealtum 531, 532 

Equisetum from sterile aerial shoots, Propa- 
gation of 531 

Ernestia 217; quadrisetosa 217 

Eugenia 49; australis 49; Hookeri 49; 
Hookeriana 49; myrtifolia 49; paniculata 
49, 50 

Eumiconia 228, 233; Glomeratiflorae 229, 
230, 234; Impetiolares 235; Paniculares 
232, 237; Seriatiflorae 242 

Expedition, Botanical results of the Tyler- 
Duida 277-506 


Flora of northern South America—XV. 
Recent collections of Melastomataceae 
from Peru and Amazonian Brazil 215 

Fouquieria splendens 263, 264 

Fouquieria splendens and Idria columnaris, 
Thorn formation in 263 

Fumago 212 


Genus Cinchona in Bolivia, The 523 

Glaziophytum 261 

Gieason, H. A. Studies on the flora of 
northern South America—XV. Recent 
collections of Melastomataceae from Peru 
and Amazonian Brazil 215; The relation- 
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ships of certain myrmecophilous melas- 
tomes 73 

GLEASON, H. A., WITH THE ASSISTANCE OF 
NUMEROUS COLLABORATORS. Botanical 
results of the Tyler- Duida Expedition 277- 
506 

Glossocentrum 239-241 

Graffenrieda 224; intermedia 224; limbata 
224; patens 224; stenopetala 224 

GREENMAN, J. M. Compositae—Tylero- 
pappus 486 

Growth and variability of wheat seedlings 
in magnesium sulphate solutions 179 


Helianthus scaberrimus 67, 69, 71 

Helianthus scaberrimus, The subterranean 
organs of 67 

Henriettea 75, 259; horridula 259; maro- 
niensis 259; stellaris 259; succosa 259 

Henriettella 75, 259; cuneata 75; verrucosa 
259 

Heterothallism and hypothetical hormones 
in Neurospora 517 

Hitcucock, C. B. Cerro Duida and the 
Guayana highlands 284 

Hormones in Neurospora, Heterothallism 
and hypothetical 517 

HuMmpHREY, Ropert R. Thorn formation 
in Fouquieria splendens and Idria colum- 
naris 263 

Hypophysca 250 

Hypothetical hormones 
Heterothallism and 517 


in Neurospora, 


Idria 263; columnaris 263, 264 

Idria columnaris, Thorn formation in 
Fouquieria splendens and 263 

Index to American Botanical Literature 51, 
111, 191, 265, 511, 536 

Iryanthera leptoclada 95 

Isostemones 217 


Jucunda 225 


E. P. Passifloraceae 408 
Krause, K. Araceae 320 


Laceraria 228 

Leandra 225, 260; bullifera 260; chaetodon 
225; dichotoma 225; francavillana 225; 
longicoma 225; nervosa 225; retropila 225; 
reversa 225; rufescens 225; secunda 225; 
solenifera 225 

Leonarp, E. C. Acanthaceae 469 
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Lepidopilum chloroneuron 37; daltoniacum 
47 

Leucomnium attenuatum 46 

Liriosoma gracilis 91 

Literature, Index to American Botanical 
51, 111, 191, 265, 511, 536 

Loreya 258; Spruceana 258 


Macrosporium 203, 204 

Magnesium injury of wheat 127 

Maieta 253; cuneata 74, 75; dentata 73, 
85; dispar 78; glandulifera 74, 75; guianen- 
sis 73, 75, 76, 78, 253; guianensis peru- 
viana 74, 75; heterophylla 73, 85; hispida 
74, 75, 78; hypophysca 78; juruensis 74, 
84; Poeppigii 73, 78, 79, 253; robusta 74, 
75; setosa 73-75, 82; testiculata 73, 77, 
80; tococoidea 73, 75, 81; tococoidea Wat- 
sonii 73, 81; vesiculosa 73, 74 

G. A. Xyridaceae 322 

Melastoma heterophylla 85; maieta 78 

Melastomataceae from Peru and Amazonian 
Brazil, Studies on the flora of northern 
South America—XV. Recent collections 
of 215 

Melastomes, The relationships of certain 
myrmecophilous 73 

Meriania 223; intonsa 223; Spruceana 224 

Miconia 75, 225, 233, 240; acuminifera 226; 
alata 228; albicans 228; amazonica 226; 
amplexans 227, 228; amplexicaulis 228, 
229, 236; aprica 244; Aspiazui 237; 
aulocalyx 228; aurea 226; aureoides 228; 
barvinervis 229, 230; bubalina 226; 
caerulea 245; calvescens 229; cannabina 
229; capitata 229; centrodesma 239; 
ceramicarpa 229; Chamissois 229; char- 
tacea 241, 242; chrysophylla 241, 242; 
ciliata 242; clathrantha 245; clavistila 
229; coelestis 245; compacta 230, 231; 
congesta 236; coronata 237; crassifolia 
243; cyanocarpa 246; dichrophylla 241; 
dipsacea 231, 236; dodecandra 226; 
dolichorrhyncha 242; Donaeana 226; 
egensis 239; elaeagnoides 242; eriocalyx 
231; erioclada 231; eugenioides 231, 238; 
falcata 236; fallax 231; flaccida 226; 
floribunda 243; fulva 242; glandulifera 
227; glomerata 231; heteromera 231; 
holosericea 225; hygrophila 246; ibaguen- 
sis 232; icosandra 239; impetiolaris 236; 
juruensis 232; Klugii 240; lasiostyla 243; 
lepidota 232; longifolia 241; longirace_ 
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mosa 232, 233; Macbridei 246; macro- 
phylla 227; majalis 243; Martiniana 233, 
241; Matthaei 234; membranicalyx 234, 
235; minutiflora 241; mollis 235; multi- 
spicata 235; muricata 228; nectaria 237; 
nervosa 229, 235; nitida 246; nobilis 235, 
236; parviflora 227; persicariaefolia 237; 
peruvianum 244; phanerostila 234, 236; 
pileata 244; Pilgeriana 241; Poeppigii 
236; prasina 236; pteropoda 233, 236; 
puberula 241; Radula 244; radulaefolia 
237; ramosipila 246; reducens 227; Regelii 
242; retusa 247; riparia 237; rufescens 237; 
ruficalyx 235; Ruizii 244; Schwackei 235; 
scorpioides 237; serialis 237; spennero- 
stachya 237; sphagnophila 244; stelligera 
230, 238; stellipilis 241; stenostachya 237; 
symplectocaulos 227; ternatifolia 241; te- 
trasperma 237, 238; tiliaefolia 238; tomen- 
tosa 228; Traillii 227; triplinervis 238; 
umbrifera 227 

Microlicia 215; sphagnicola 215; Weddellii 
216 

Microphysca 73 

MovpenkeE, H. N. Lauraceae 362; Myr- 
sinaceae 444; Asclepiadaceae 455; Ver- 
benaceae 462 

Monilia 517 

Monochaetum 220; dicranantherum 220; 
subglabrum 220 

Monolena 225; primulaeflora 225 

Morris, HELEN S. Physiological effects of 
boron on wheat 1 

Morton, Conran V. Solanaceae 465 

Mouriria 262; cauliflora 262; oligantha 262; 
Sagotiana 262 

Myriaspora 261; egensis 261 

Myrmecophilous melastomes, The relation- 
ships of certain 73 

Myrmidone 73; peruviana 75, 78 


Naucleopsis macrophylla 87; Ulei 87 

Nectandra laevis 109; lucida 109; pulveru- 
lenta 109 

Nepsera 217; aquatica 217 

Neurospora 517-520; sitophila 517, 519, 
522; tetrasperma 518, 520, 522 

Neurospora, Heterothallism and hypotheti- 
cal hormones in 517 

Nitella 170 


Nomenclatural notes 49 


Observations on the development and cul- 
tural characteristics, Phoma conidiogena, 
an excitant of asthma: some 203 

Ocotea aciphylla 104; aniboides 109; archi- 
tectorum 109; Dielsiana 107; fasciculata 
105, 106; Keriana 104; Killipii 108; laxi- 
flora 108, 109; licanioides 107; marowy- 
nensis 109; Maynensis 106; minutiflora 
105, 106; olivacea 105; opifera 106; um- 
brosa 107 

Octomeris 228 

Odontocarya 93; diplobotrya 92; tamoides 
92 

Ossaea 75, 259, 260; boliviensis 259; bulli- 
fera 260; capillaris 260, 261; cucullata 
260; micrantha 261 


PENNELL, FRANCcIs W. Scrophulariaceae 466 

Persea boliviensis 103 

Peru and Amazonian Brazil, Studies of 
South American plants—I. New and 
noteworthy plants from 87 

Peru and Amazonian Brazil, Studies on the 
flora of northern South America—XV. 
Recent collections of Melastomataceae 
from 215 

Phoebe Brasiliensis 104; pichisensis 103 

Phoenicophorium 50; borsigianum 50; Se- 
chellarum 49, 50 

Phoma 203, 204, 212; alternariaceum 204, 
212; conidiogena 203, 208, 209, 212; 
fictilis 204; Richardiae 204 

Phoma conidiogena, an excitant of asthma: 
some observations on the development 
and cultural characteristics 203 

Phthirusa micrantha 91 

Phyllostictina carpogena 211 

Physiological effects of boron on wheat 1 

Pilobolus 153 

Pisum sativum 155, 168, 171 

Plants from Peru and Amazonian Brazil, 
Studies of South American plants—lI. 
New or noteworthy 87 

Pleospora 212; Alternariae 212; herbarum 
212 

Pleurothyrium chrysophyllum 110; densi- 
florum 109; Poeppigii 110 

Pogonorhynchus amplexans 227 

Pourouma cecropiaefolia 87 

Propagation of Equisetum from sterile 
aerial shoots 531 

Pseudomicrolicia 215 

Psittacanthus brachynema 91; calcaratus 
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89; caudatus 90; clusiaefolius 89; coryno- 
cephalus 91; crassifolius 88; cucullaris 91; 
peculiaris 90; peronopetalus 90 
Pterocladon 225; Sprucei 225 
Pterogastra 218; divaricata 218 
Pterolepis 218; pumila 218; trichotoma 218; 
Pterophorae 247, 248 
Pyronema 517 


Relationships of certain myrmecophilous 
melastomes, The 73 

Review of the American species of Daltonia, 
A31 

Rhynchanthera 216; Hookeri 
Williamsii 216 

Rosinson, B. L. Compositae—Eupatorieae 
482 

Root tips of wheat and corn grown in 
nutrient solutions deficient in calcium, 
Changes in 149 

Russy, H. H. The genus Cinchona in 
Bolivia 523 


216, 217; 


Sagraea 254, 255 

Salpinga 224; secunda 224 

SCHAFFNER, JOHN H., Propagation of 
Equisetum from sterile aerial shoots 531 

SCHWEINFURTH, CHARLES (with Oakes 
Ames). Orchidaceae 345 

Seedlings in magnesium sulphate solutions, 
Growth and variability of wheat 179 

Septosporium 204 

SKEELs, H. C., Nomenclatural notes 49 

SmitH, ALBERT C. Studies of South Ameri- 
can plants—I. New or noteworthy plants 
from Peru and Amazonian Brazil 87; 
Pteridophyta (of Mount Duida) 299; 
Podostemonaceae 369; Cunoniaceae 369; 
Fabaceae 372; Eriaceae 437; Vacciniaceae 
438 

Situ, L. B. Bromeliaceae 337 

Somphoxylon 93; Klugii 92; Wullschlaegelii 
93 

South American plants—I. New or note- 
worthy plants from Peru and Amazonian 
Brazil, Studies of 87 

South America—XV. Recent collections of 
Melastomataceae from Peru and Ama- 
zonian Brazil, Studies on the flora of 
northern 215 


Spirogyra 154 
STANDLEY, Paut C. Ulmaceae 356; Mora- 
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ceae 356; Vochysiaceae 380; Loganiaceae 
448; Rubiaceae 470 

Stevensonia 49, 50; grandifolia 49; Sechel- 
larum 49 

Stoesz, ABRAHAM D. (witH WILLIAM C. 
Cooper.) The subterranean organs of 
Helianthus scaberrimus 67 

Studies of South American plants—I. New 
or noteworthy plants from Peru and 
Amazonian Brazil 87 

Studies on the flora of northern South 
America—XV. Recent collections of 
Melastomataceae from Peru and Ama- 
zonian Brazil 215 

Subterranean organs of Helianthus scaber- 
rimus, The 67 

SWALLEN, JAson R. Gramineae 315 

Synandropus 93; membranaceus 94 

Syzygium paniculatum 49 


Tamonea 226, 227, 237 

Tate, G. H. H. Narrative of the Tyler- 
Duida Expedition 279; Aspects of vege- 
tation and plant associations 287; Notes 
333, 338, 342, 367, 379, 380, 383, 392, 
420, 475, 497 

Taxithelium planum 46 

Thorn formation in Fouquieria splendens 
and Idria columnaris 263 

Tibouchina 75, 218; aspera 218; Brittoniana 
219; decora 218, 219; laxa 219; longifolia 
219; ochypetala 219; panicularis 219; 
Tessmanii 219 

Tococa 73-75, 227, 251; bullifera 250; 
capitata 252; coronata 252; discolor 251; 
egensis 252; glandulosa 252; gonocarpa 
248; gonoptera 247; guianensis 250; 
heterophylla 85; juruensis 251; lasiostyla 
253; loretensis 251; macrophysca 75; 
Mayeta 78, 79; micrantha 251; parviflora 
251; pauciflora 249; Peckiana 74, 75; 
setifera 253; stenoptera 248; stephano- 
tricha 249, 250; temnoptera 249; truncata 
252; Ulei 251; vesiculosa 74 

Tradescantia 150, 171 

TRELEASE, HELEN M. (witH Sam F. TreE- 
LEASE). Magnesium injury of wheat 127 

TRELEASE, SAM F., AND HELEN M. TRE- 
LEASE. Magnesium injury of wheat 127 

TRELEASE, WILLIAM. Piperaceae 353; Phora- 
dendron 358 

Triana 226 
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Triticum vulgare 149 

Trymatococcus amazonica 87 

Tylenchus Tritici 139 

Tyler-Duida Expedition, Botanical results 
of the 277-506 


Vicia Faba 1, 4, 11 
Virola calophylla 96; loretensis 95; mol- 


lissima 95; officinalis 96 


Wheat and corn grown in nutrient solu- 
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tions deficient in calcium, Changes in 
root tips of 149 
Wheat, Magnesium injury of 127 
Wheat, Physiological effects of boron on 1 
Wheat seedlings in magnesium sulphate 
solutions, Growth and variability of 179 
R.S. Musci 501 
R. P. Gentianaceae 451 
Woopson, Rosert E., Jk. Apocynaceae 452 


Zea Mays 144, 149, 154, 157, 171 


| — 
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New names and the final members of new combinations are in bold face type. 


Abelia 489; chinensis 489 

Aberemoa asterotricha 291, 361 

Abolboda grandis rigida 326; macrostachya 
289, 323; Poeppigii 323; Sceptrum 294, 
295, 326 

Abuta imene 361; velutina 361 

Acanthaceae 469 

Acanthella conferta 289, 413 

Acanthospermum australe 488 

Aciotis aequatorialis 413; dysophylla 413; 
laxa 413; purpurascens 413 

Acisanthera erecta 290, 412 

Actinostachys pennula 290, 310 

Adelbertia 419 

Adelobotrys 418, 434; rotundifolia 418 

Adenodesma 427, 428 

Adiantum tomentosum 300 

Aegiphila Surfaceana 462 

Alibertia bertierifolia 470 

Alsophila 296, 300; blechnoides 300 

Amasonia obovata 463, 464; punicea 463, 464 

Amphiphyllum 332; rigidum 298, 333 

Anandrogyne 406 

Anaphysca 431 

Anaxagorea acuminata 291, 361 

Andropogon 288; Selloanus 315 

Anemia buniifolia 289, 310 

Anisomeris 472 

Annona 362; Jenmani 361; squarrosa 362 

Annonaceae 361 

Anthurium 289; Hookeri 320; quinquener- 
vium 295, 320; roraimense 321 

Aparisthmium cordatum 382 

Apocynaceae 291, 298, 452 

Aquifoliaceae 384 

Araceae 320 

Araliaceae 434 

Aranella fimbriata 468 

Archytaea multiflora 293, 296, 360, 395 

Aristida 288; torta 315 

Asclepiadaceae 455 

Asclepias curassavica 455 

Asplenium serratum 300; theciferum 303 

Augusta 490 

Austrogramme 305 


Baccharis cassinefolia 488; Schomburgkii 
488 
Bactris 319 


Barbacenia Alexandrinae 298, 341 

Bauhinia 371 

Bejaria 438; guianensis 438; variabilis 298, 
437 

Bertolonieae 425 

Bixa orellana 407 

Bixaceae 407 

Blakea 434 

Blechnum 296, 303, 309; acutum 303; Bory- 
anum 303 

Blepharodon bracteatum 455; ciliatum 458; 
crassifolius 459; Hitchcockii 459; longi- 
pedicellatum 456; pallidum 459; venezue- 
lense 290, 455 

Bocagea multiflora 291, 362 

Bonnetia 295, 397; anceps 397; crassa 296, 
395, 396, 397; Dinizii 397; holostyla 396, 
397; longifolia 293, 296, 396, 397; panicu- 
lata 397; roraimae 397; sessilis 395, 396, 
397; stricta 397; tristyla 296, 396, 397; 
venulosa 397 

Bonyunia 448; cinchonoides 448; minor 448 

Borreria alata 472; latifolia 472 

Brachionidium longicaudatum 248; parvum 
348 

Brachybotrys 379 

Brachypus 379 

Brachyzeugma 379 

Bracteatae 411 

Brassavola 345 

Brocchinia 288, 295, 296; prismatica 290, 
337, 338; reducta 298, 338 

Bromeliaceae 337 

Buchnera palustris 466 

Buettneria jaculifolia 388 

Burmannia bicolor 343; bracteosa 343; cap- 
itata 343; foliosa 295, 343; Kalbreyeri 
344; polygaloides 344 

Burmanniaceae 289, 343 

Burseraceae 377 

Byrsonima 289, 290; bracteolaris 298, 378; 
chrysophylla 377; crassifolia 288, 377; 
cretacea 296, 378; variabilis 379 


Caesalpiniaceae 371 

Calea abelioides 298, 488, 489; Oliverii 489; 
ternifolia 489 

Calolisianthus pulcherrimus 450; Tatei 298, 
449 
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Calpidisca amethystina 468; hispida 469; 
modesta 469 

Campsiandra angustifolia 371 

Campylopus praealtus 502 

Canna coccinea 342 

Cannaceae 342 

Cardiospermum Halicacabum 387 

Carinafolium 502; Tatei 502 

Carludovica 320 

Casearia javitensis 407; Spruceana 408 

Cassia 289, 371 

Cassytha filiformis 363 

Catoblastus 319 

Cattleya violacea 345 

Cavendishia 444; amalfiensis 444; duidae 
443 

Cecropia 292 

Cephaelis 481; barcellana 471, 478; tomen- 
tosa 471, 478 

Cephalostemon affinis 332 

Ceratopyxis 476 

Cestrum latifolium 466; tenuiflorum gla- 
brescens 465 

Chalepophyllum 295, 474; guyanense 474; 
latifolium 298, 474; speciosum 474; Tatei 
473, 474 

Chelonanthus 288; angustifolius 449; cam- 
panuloides 449; camporum 450; chelonoi- 
des 449; pyriformis 298, 450; Spruceanus 
449 

Chiococceae 476 

Chorisepalum 451, 452; ovatum 451, 452 

Chusquea Weberbaueri 315 

Cissus erosa 387; sicyoides 387 

Clerodendron Thompsonae 463 

Clidemia 433; affinis 414; biserrata 414; den- 
tata 433; duidae 432; hirta 414, 433; 
minutiflora 433; naevula 414; piperifolia 
433 

Clitoria laurifolia 372 

Clusia 291, 295, 298, 404, 406; cajamarcensis 
403; columnaris 289, 290, 402; duidae 
402; flaviflora 404; hexacarpa 403; Mel- 
chiori 403; pachyphylla 295, 405, 406; 
Planchoniana 406; rotundifolia 298, 406; 
sphaerocarpa 403 

Clusiastrum 405 

Cochlidium attenuatum 308, 309; Connellii 
309; furcatum 309; paucinervatum 309 

Commelinaceae 341 

Commianthus 476 

Compositae 482, 486, 487 

Connaraceae 370 


Connarus Sprucei 370 

Conomorpha 295, 447; curvivenia 444, 446; 
duidae 294, 445; latifolia 446; laxiflora 
446; lepidota 298, 446; peruviana 446; 
punctata 444, 446 

Convolvulaceae 292, 461 

Costus 281; cylindricus 342 

Couepia leptostachya 369 

Couma utilis 298, 453 

Coutoubea spicata 449 

Croton cuneatus 382; palanostigma 382; 
suavis 382 

Cunoniaceae 369 

Cuphea speciosa 409 

Curtia tenuifolia 449 

Cuscuta 290, 461 

Cuscutaceae 461 

Cyathea schanschin 300 

Cyatheaceae 299 

Cyclanthaceae 320 

Cybianthus venezuelanus 447 

Cyclanthus bipartitus 320 

Cylindrocephala 483 

Cyperaceae 317 

Cyperus 289; Haspan 317 

Cyrilla 295, 296; brevifolia 383; racemi- 
flora 383 

Cyrillaceae 383 


Davallieae 301 

Davilla aspera 388 

Dendrophthora elliptica stenophylla 358; 
roraimae 295, 358 

Desmocelis villosa 412; villosa gracillima 412 

Desmodium barbatum 372; uncinatum 372 

Diacidia vestita 296, 380 

Dichorisandra hexandra 341 

Dichromena ciliata 317 

Dicrananthera 412 

Dicranopteris flexuosa 310 

Didymopanax 295; montanum 434; reticula- 
tum 295, 435; rubiginosum 436; rugosum 
295, 436; Spruceanum 436 

Dilleniaceae 388 

Dioclea lasiocarpa 372 

Diodia hyssopifolia 472 

Dioscorea megacarpa 342 

Dioscoreaceae 342 

Dipladenia 454 

Diplazia karataefolia 317 

Disterigma 444 

Ditassa duidae 295, 459; eximia 457; retusa 
460; Tatei 456 


5 


1931] 


Doliocarpus densiflorus 388 

Drepanophyllum duidense 501; fulvum 501 

Drosera communis 369; montana 369; mon- 
tana robusta 369 

Droseraceae 289, 369 

Duidaea 496, 497; pinifolia 297, 298, 497, 
499; rubriceps 298, 497, 500; Tatei 298, 
497, 498 

Duidania 295, 476, 477; montana 476 

Dyscritothamnus filifolius 487 


Echinolaena inflexa 298, 315 

Echites 454; subcarnosa 453 

Elaphoglossum latifolium 293, 309 

Eleocharis 289, 317 

Elleanthus 345, 346; laxus 346; Tonduzii 
345 

Elsota coriacea 381; diversifolia 381 

Emmotum 386; argenteum 386; fagifolium 
387 

Epidendrum 293, 298, 350; carnosum 296, 
350; fallax 350; goniorhachis 350; Im- 
thurnii 350; inconstans 294, 296, 350; 
Lindenii 350; ramosum 350; variegatum 
345 

Episcia 468; cordata 293, 466; cuneata 293, 
467; hirsuta 467 

Epistephium 345; parviflorum 290, 345 

Eragrostis bahiensis 315 

Erechtites hieracifolia 488 

Ericaceae 436 

Eriocaulaceae 289, 290, 295, 326 

Eriocaulopsis 329 

Eriolepis 379 

Eriopsis biloba 351; colombiana 351; Fuer- 
stenbergii 351; grandibulbosa 296, 350, 
351; rutidobulbon 351 

Ernestia tenella 290, 412 

Eschweilera elegans 409 

Euacisanthera 412 

Eucalea 489 

Eucriuva 403 

Eugenia 409, 411; riparia 409 

Eumiconia 429; Paniculares 413 

Eupatorieae 482 

Eupatorium fuscum 484; Maximiliani 484; 
Maximiliani hispidum 484; odoratum 484; 
pharcidodes 483; scabrum 483; Tatei 295, 
484; Tyleri 482, 483, 484 

Euphorbiaceae 382 

Eupolypodium 308 

Eustenopadus 490 
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Euterpe longibracteata 320; montis-Duida 
319 
Everhardia 298, 318; montana 318 


Fabaceae 372 

Faramea angustifolia 471 
Ficus oblanceolata 356 
Flacourtiaceae 407 

Funaria calvescens 296, 503 


Gaylussacia buxifolia 439; cacuminis 295, 
438 

Geissopappus 486 

Genlisea roraimensis 469 

Gentianaceae 449 

Geonoma 319, 320; baculifera 318; Brong- 
niartii 319; chaunostachys 318; hexasti- 
cha 319; maxima 319 

Geophila herbacea 471; trichogyne 471 

Gesneriaceae 466 

Gleasonia 474, 475; duidana 475 

Gleicheniaceae 310 

Gochnatinae 497 

Gongylolepis 295, 495, 497; Benthamiana 
495; erioclada 495; glaberrima 295, 494, 
495 

Goniophlebium 308 

Graffenrieda 296, 422; caryophyllea 421; 
ovalifolia 298, 420; patens 422; polymera 
295, 420; rotundifolia 421; sessilifolia 422; 
tricalcarata 421; Weddellii 420 

Gramineae 315 

Grammadenia 295; lineata 447 

Grammitis 307 

Guatteria 362; sessilis 362 

Guettarda 477 

Guttiferae 402, 405 


Havetia 404 

Helenieae-Jauminae 486 

Heliamphora 295, 296, 366; Macdonaldae 
296, 367; nutans 366, 367; Tatei 294, 367, 
368; Tyleri 298, 367, 368 

Heliconia 281, 291; glauca 342 

Helicostylis obtusifolia 356; tomentosa 357 

Hemitelia 300; macrosora 300; multiflora 
299 

Henriettella Goudotiana 415; micrantha 
414; Seemannii 415 

Heteropterys Grisebachiana 378; longifolia 
290; oblongifolia 377, 378 

Heterostemon ellipticum 371 

Hexisea bidentata 293, 349 

Hibiscus furcellatus 387 
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Hillia parasitica 473 

Hippocratea 385 

Hippocrateaceae 385 

Hirtella aureo-hirsuta 369; Ulei 370 

Histiopteris incisa 306 

Humiria balsamifera 290, 374; floribunda 
374; floribunda laurina 375; floribunda 
montana 298, 359, 375; floribunda spath- 
ulata 290, 374; savannarum 290, 374 

Humiriaceae 374 

Hymenophyllaceae 299, 301 

Hymenophyllopsis 301; asplenioides 302; 
dejecta 302 

Hymenophyllum 297; brevifrons 299; cris- 
pum 299; dejectum 301; sericeum 299 

Hypnella pilotrichelloides 503 

Hyptis atrorubens 465; Parkeri 465; Parkeri 
verbenaefolia 465; recurvata 465; ver- 
benaefolia 465 


Icacinaceae 385, 386 

Ilex 295, 385; duidae 298, 384; obtusata 
384; retusa 298, 384; retusa subepunctata 
384 

Ischnosiphon leucophaeus 342 

Isolepis lanata 318 

Ixora 470; duidae 470; membranacea 470 


Jacquiniella globosa 349 
Jacquemontia guyanensis 461 


Kalmia 454 
Kummeria 386 


Labiatae 465 

Ladenbergia 473; Lambertiana 470; lucens 
473 

Laetia suaveolens 408 

Lagenocarpus 289, 318; rigidus 317, 318 

Laplacea semiserrata 398 

Lauraceae 362 

Leandra linearis 425; nervosa 425, 426 

Lecythidaceae 409 

Ledothamnus 437; guyanensis 437; parvi- 
florus 298, 436 

Leiodendron 466 

Leiothrix nubigena 331; turbinata 298, 331 

Leitgebia 389; guianensis 298, 389; Imthur- 
niana 391 

Lentibulariaceae 289, 295, 297, 468 

Lepanthes 293, 346; duidensis 346, 347; 
marginata 347; Schnitteri 347; Wageneri 
347 

Lepanthiformes 346 
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Lepidocaryum 289, 319 

Leptocoryphium 288; lanatum 315 

Leucobryum giganteum 502; Martianum 
501 

Liliaceae 341 

Linaceae 373 

Lindsaya 289, 300, 309; crenata 303; fal- 
cata 303; pendula 298, 303; stricta 298, 
300, 303 

Lippia geminata 463 

Loganiaceae 448 

Lonchocarpus urucu 372 

Lophanthera longifolia 378 

Lophidium elegans 310 

Loranthaceae 357 

Luxemburgia angustifolia 390, 391; duidae 
297, 389, 391; longifolia 390; speciosa 390, 
391 

Lycopodiaceae 289, 310 

Lycopodium 310; cernuum 310; duidae 311; 
iuliforme 311; Tatei 311 

Lythraceae 409 


Macairea 418; duidae 416; lanata 298, 416; 
linearis 297, 417; multinervia 417; pachy- 
phylla 290, 412; parvifolia 417; radula 
416; rigida 298, 416, 417, 418; thyrsiflora 
412, 418 

Macleania 442 

Macrocarpaea 452 

Macrocentrum cristatum 422, 424; drose- 
roides 422, 424; fasciculatum 422, 424; 
gesneriaceum 422, 424; glandulosum 422, 
423, 424; pusillum 422, 424; vestitum 422, 
424 

Macrolobium brevense 372; confertum 371; 
discolor 372; Huberianum 372 

Macromitrium ulophylium 503 

Macropharynx 454 

Mahurea exstipulata 402 

Malpighiaceae 377 

Malvaceae 387 

Mandevilla Dielsiana 453; mollissima 289; 
scabra 452; subcarnosa 453 

Maprounea guyanensis 382 

Marantaceae 342 

Marcetia taxifolia 418 

Marsypianthes Chamaedrys 465 

Maxillaria 293, 294, 295, 352; Brenesii 352; 
divaricata 353; Houtteana 352; longissima 
352; meridensis 353 

Maximiliana 319 

Mayaca fluviatilis 321; Sellowiana 289, 321 


1931] 


Mayacaceae 321 

Melastomataceae 411 

Mendoncia Sprucei 469 

Menispermaceae 361 

Meriania duidae 294, 419 

Mespilodaphne 363 

Metastelma guianense 457; mirifolium 298, 
460; obscurum 457; strictum 457, 461 

Miconia 413; aguitensis 426, 427; albicans 
413; amplexans 428; aplostachya 413; 
argyrophylla 413; aristata 427; cerami- 
carpa 429; nervosa 429; panicularis 413; 
phaeophylla 428; Plukenetii 428; rhyti- 
dophylla 428; roraimensis 428; silicicola 
428; stenostachya 290, 413; subtriloba 429 

Microglochidion 383 

Mikania 295, 485; duidensis 296, 485; 
phaeoclados 485 

Mimosa 371 

Mimosaceae 371 

Monimiaceae 362 

Monnieria trifolia 375 

Monnina cacumina 382; duidae 295, 381 

Monochaetum 423 

Monotrema 332; aemulans 332; xyridoides 
289, 332 

Moraceae 356 

Musaceae 342 

Musci 501 

Mutisieae-Gochnatinae 490 

Mycerinus 441; sclerophyllus 295, 442 

Myrcia 409, 411; aguitensis 409; capitata 
411; compressa 410; hirtellaefolia 411; 
involucrata 411; lanceolata 409, 411; ne- 
grensis 410; sylvatica 298, 411 

Myrsinaceae 444 

Myrtaceae 409 


Naiadothrix reflexa 289, 466 

Navia 340; acaulis 340; angustifolia 340; 
brachyphylla 338, 339, 340; caulescens 
340; duidae 338, 340; Gleasonii 340 

Nephrolepis biserrata 300; cordifolia 296, 
301 


Ochnaceae 388 

Ocotea 365; caesia 364; cordata 364; cras- 
sifolia 366; duidensis 363; esmeraldana 
362; glauca 364; glaucophylla 364; revolu- 
ta 365; spathulata 363; venosa 365 

Octoblepharum 502; albidum 501; ampul- 
laceum 501; erectifolium 502; pulvinatum 
502 
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Octomeria 347, 348; colombiana 347; triden- 
tata 347 

Odontoglossum 294, 353 

Oedematopus 295; duidae 406; obovatus 407 

Oleandra articulata 301; duidae 301; guate- 
malensis 301; hirta 289, 300; Lehmannii 
301 

Olyra latifolia 315 

Opisthocentra clidemioides 413 

Orchidaceae 345 

Orchyllium alpinum 469; Campbellianum 
469; Humboldtii 295, 469; Schimperi 469 

Oreodaphne 364, 365 

Ornithidium 353 

Oryctanthes botryostachys 357; florulentus 
357 

Ouratea 298, 391, roraimae 388; spruceana 
388; verruculosa 388 

Outea 371 


Paepalanthus capillaceus proliferus 297, 
328; convexus 328, 331; duidae 329; fas- 
ciculatus 327 ; robustus 330; roraimae 330; 
subcaulescens 331 

Paepalocephalus 329 

Pagamea capitata 477, 478; conferta 477; 
coriacea 472, 477; garryoides 477; mon- 
tana 298, 477 

Palicourea 480; longiflora 472; macrophylla 
482; triphylla 472 

Pallasia 475 

Palmae 318 

Panicum chnoodes 316; curvifolium 298, 316; 
loreum 317; obovatum 298, 316; Tatei 316 

Parinarium campestre 370; canescens 370 

Paspalum contractum 316 

Passiflora 292; coccinea 408; foetida hispida 
408; hispida 408; nitida 408; sclerophylla 
408; variolata 408 

Passifloraceae 408 

Patrisia acuminata 408 

Peiranisia multijuga 372 

Pentaspatella 388; ramosa 389 

Peperomia duidana 354; hernandifolia 355; 
macrostachya 353; scandens 355; Tyleri 
355; urocarpa 355 

Perama dichotoma 482; galioides 472; sca- 
posa 297, 482 

Phaseolus 372 

Philodendron 293, 298, 321; graveolens 321; 
longipes 321; macroglossum 321; Tatei 
321 

Phoradendron 295; duidanum 358; Tatei 359 
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Phthirusa 295; elongata 357; erythrocarpa 
358; gracilis 359; guyanensis 359; poly- 
stachya 358, 360; punctata 359; rufa 358, 
361; stenophylla 358; Theobromae 361 

Phyllanthus diffusus 382; duidae 295, 382; 
vacciniifolius 383 

Physosiphon 346 

Piaropus crassipes 289, 341 

Picramnia 377 

Pilosium flaccisetum 502 

Piper bracteatum 355; duidaense 355; es- 
meraldanum 353; para-peltobryon 356; 
parimanum 354; sangabrielanum 354 

Piperaceae 353 

Pitcairnia 289; nuda 338, 340 

Pityrogramma calomelaena 300 

Pleurothallis 293, 346; hamosa 346; pansa- 
malae 346; roraimensis 346; stenocardium 
346; unilateralis 346; velaticaulis 346 

Plumieria purpurea 453 

Podocarpaceae 315 

Podocarpus roraimae 295, 315 

Podostemonaceae 369 

Pogonieae 345 

Pogonophora Schomburgkiana 382 

Polyactis 329 

Polygala adenophora 381; hygrophila 288, 
381 

Polygalaceae 381 

Polymnia stenocarpha 487 

Polypodiaceae 300, 301 

Polypodium 309; capillare 306; chacapoy- 
ense 308; duale 306; fraternum 308; hap- 
lophlebicum 307; Kalbreyeri 306; lep- 
topodon 307; Lindbergii 300; moniliforme 
306; nigrolimbatum 306; polypodioides 
300; pseudo-fraternum 307, 308; strictis- 
simum 306 

Polytrichum antillarum 296, 503 

Pontederiaceae 341 

Poraqueiba 385, 386 

Poraresia 385; anomala 385 

Poteranthera duidae 297, 415 

Prevostea ferruginea 461 

Proteaceae 357 

Protium guianense 290, 377; paniculatum 
377 

Pseudocephaelidae 481 

Psilocarya 289, 317; candida 317 

Psilogramme chiapensis 306; hirta 306; 
paucifolia 305 

Psychotria 295, 296, 471, 478, 479, 480; 
bracteata 472, 481; cacuminis 481; cam- 


pylopoda 296, 481; ceratantha 481; chon- 
droloma 479; cordifolia 478; coussare- 
oides 479; crassa 478; duidana 480; duri- 
folia 478; Everardii 479; Hoffmannseg- 
giana 478; involucrata 471; lupulina 472; 
oblita 481; patens 471; phaneroneura 480; 
racemosa 471; rhodoleuca 472; rhodo- 
thamna 471; santaremica 471; Tatei 480; 
transiens 479; vernicifolia 479 

Pteridium arachnoideum 306 

Pteridocalyx 475 

Pteris 292 

Pterocarpus Rohrii 372 

Pterogastra major 288, 412 

Pterozonium 297; cyclophyllum 303; cyclo- 
sorum 303; reniforme 304, 305; Tatei 295, 
304, 305 

Purdiaea 295; nutans 384 


Qualea 381; cassiquiarensis 381; esmeraldae 
289, 290, 380 


Raddia nana 315, 317 

Rapanea 447; acrantha 447; duidae 447 

Rapatea 296 

Rapateaceae 332 

Ravenia linearis 297, 375, 376; ruellioides 
376; Tatei 376 

Remijia hispida 470; laevifolia 298, 473; 
tenuiflora 472, 473 

Renealmia exaltata 342; floribunda 342 

Restrepia 346 

Retiniphyllum 298, 476; erythranthum 294, 
296, 475; Schomburgkii 290, 470 

Rhizogonium Lindigii 503; spiniforme 502 

Rhynchanthera grandiflora 288, 411 

Rhyncholacis hydrocichorium 369 

Rondeletieae 475 

Rosaceae 369 

Rosella 482 

Roucheria angulata 373; humiriifolia 373; 
laxiflora 373 

Roupala montana 357 

Rubiaceae 470 

Rusbyanthus 452 

Rutaceae 375 

Rynchospora 317, 318; barbata 317; cepha- 
lotes 317; globosa 317 


Sabicea amazonensis 470 

Saccoglottis oblongifolia 375 

Sagraea 433 

Salpinctes 453, 454; duidae 454; kalmiae- 
folius 453, 454 
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Sapindaceae 387 

Sapotaceae 447 

Sarraceniaceae 366 

Sauvagesia 389; deflexifolia 389 

Saxo-Fridericia 334; regalis 293, 333, 334 

Scaphyglottis 293, 348; grandiflora 349; vio- 
lacea 349 

Schefflera 295; coriacea 436; umbellata 294, 
436 

Schizaeaceae 310 

Schnella 372 

Schoenocephalium 334 

Scitaminales 292 

Scleria 289; cyperina 318 

Scrophulariaceae 466 

Selaginella atroviridis 312; calcarata 310; 
duidae 312; flabellata 310; Martensii 312; 
microdonta 297, 313; Parkeri 310; radiata 
290, 310, 314, 315; scalariformis 298, 314; 
Tyleri 311; vernicosa 312, 313 

Sematophyllum galipense 502; tequenda- 
mense 503 

Senecio 486 

Setiscapella pusilla 469; subulata 469 

Sida glomerata 388 

Sideroxylon elegans 447 

Simarubaceae 377 

Sipanea glomerata 470 

Siparuna guianensis 362 

Smilax Benthamiana 289, 341; floribunda 
293, 341 

Sobralia 290, 293, 346; liliastrum 289, 345 

Solanaceae 465 

Solanum 292, 466; umbellatum 465 

Sonerileae 425 

Sophoclesia 444; major 444 

Spathiphyllum cannifolium 320 

Sphagnum 295; capillaceum tenellum 502; 
magellanicum 502 

Stegolepis 295, 334; angustata 334; fer- 
ruginea 334; guianensis 294, 333, 334, 
335; linearis 298, 333, 335; pauciflora 333, 
335; pungens 298, 333, 335, 336 

Stelis 346; argentata 346; parvula 346 

Stenopadus 295, 489, 490; Connellii 490, 
492; crassifolius 490, 493, 494; eurylepis 
492; talaumifolius 293, 490, 491 

Stenophyllus 298, 318; junciformis 317; 
lanatus 318 

Stenopterys 378 

Stenospermatium 321 

Sterculiaceae 388 
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Stifftia 490, 491, 497; chrysantha 490; Con- 
nellii 490 

Stipecoma 454 

Stomatochaeta 490 

Strychnos smilacina 448 

Symbolanthus Quelchii 452 

Syngonanthus 328; caulescens 327; gracilis 
289, 327, 331; Huberi 327; Humboldtii 
glandulosus 327; reflexus 327; simplex 
328; tricostatus 331 

Syngramma brevifrons 305; elaphogloss- 
oides 305; paraphysata 304 

Syrrhopodon Bernoullii 501 


Tabernaemontana citrifolia 453; coronaria 
453 

Tamonea 427 

Tateanthus 424; duidae 295, 424 

Teretifoliae 348 

Ternstroemia 295, 398; alnifolia 399; Can- 
dolleana 395; Candolleana angustifolia 
395; discoidea 398; duidae 398, 400; 
dura 398, 401; monosperma 398, 399; 
paucifolia 398, 401; pungens 398, 400, 
401; tristyla 398 

Theaceae 395 

Thibaudia 440; formosa 439; glandulifera 
298, 439; involucrata 440; nutans 440; 
truncata 295, 440 

Thibaudieae 442 

Tibouchina fraterna 294, 298, 418; spruce- 
ana 412 

Tillandsia aloifolia 338; duidae 338, 340; 
elata 340; Fendleri 340; micrantha 341; 
Turneri 341 

Tococa 434; ciliata 431; guyanensis 414; 
montana 430, 431; nitens 414; obovata 
429, 430; oligantha 298, 431 

Tofieldia 296; Schomburgkiana 297, 341 

Tonina fluviatilis 326 

Topobea 434; ferruginea 434 

Tounatea 372 

Trattinickia burseraefolia 377; burseraefolia 
quinquejuga 377 

Trema micrantha 356 

Trichomanes accedens 299; crinitum 299; 
crispum 299; pinnatum 299; plumosum 
299 


Triplaris 475 

Trophis racemosa 357 
Tulasnea 416 
Turnera acuta 408 
Turneraceae 408 
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Tyleria 295, 296, 298, 391; floribunda 296, 
392; grandiflora 392, 393; linearis 392, 
393; spathulata 296, 392, 394 

Tyleropappus 486; dichotomus 486 


Ulmaceae 356 

Utricularia amethystina 468; hispida 469; 
Humboldtii 469; modesta 469; Schimperi 
469 


Vacciniaceae 438 
Vaccinium 444 
Velloziaceae 341 
Verbenaceae 462 
Villaresia 385, 386 
Vismia japurensis 402 
Vitaceae 387 
Vochysiaceae 380 


Weinmannia 295, 296; caripensis 369; cre- 
nata 369; venezuelensis 369 
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Wunderlichia 490, 491; mirabilis 490; to- 
mentosa 490 


Xylopia grandiflora 362 

Xyridaceae 290, 322 

Xyris 298, 332; atriceps 325; Augusto- 
Coburgi 324; duidensis 297, 298, 325; 
eriophylla 322; glabrata 322; jupicai 323; 
lacerata 322; lomatophylla 322; longiceps 
322; lugubris 324, 325; rubrolimbata 326; 
savannensis 289, 322; stenophylla 323; 
stenophylloides 298, 323; subglabrata 
290, 322; Tatei 323, 325; tenella 298; ten- 
ella subtenella 323 


Zingiberaceae 342 

Zornia diphylla 372 

Zygopetalum maxillare 352; Tatei 294, 351, 
352 

Zygostigma 452 
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MEMOIRS OF THE TORREY BOTANICAL CLUB 


A series of technical papers on botanical subjects published at ir- 
regular intervals. Price, vols. 1-16, $3.00 a volume; vol. 17, $5.00. Not 
offered in exchange. 


Vol. 10; price, $3.00: 
Burgess, Edward Sandford. History of Pre-Clusian botany in its rela- 
tion to Aster. Pages i-xii, 1-447. 22 N 1902. 
Vol. 11, No. 1; price, $1.75: 
Griffiths, David. The North American Sordariaceae. Pages 1-134, 
plates 1-19. 30 My 1901. 
Vol. 11, No. 2; price, $1.75: 
Hazen, Tracy Elliot. The Ulotrichaceae and Chaetophoraceae of the 
United States. Pages 135-250, plates 20-42. 20 O 1902. 
Vol. 12, No. 1; price, $1.50: 
Northrop, Alice Rich. Flora of New Providence and Andros (Bahama 
Islands). Pages 1-98, plates 1-19+map. 10 D 1902. 
Vol. 12, No. 2; price, $1.00: 
Banker, Howard James. A contribution to a revision of the North 
American Hydnaceae. Pages 99-194. 13 Je 1906. 
Vol. 12, No. 3; price, 75 cents: 
Kupfer, Elsie. Studies in plant regeneration. Pages 195-241. 10 Je 1907. 
Vol. 13; price, $3.00: 
Burgess, Edward Sandford. Species and variations of Biotian Asters, 


with discussion of variability in Aster. Pages i-xv, 1-419, plates 1-13. 


15 Mr 1906. 
Vol. 14, No. 1; price, $1.25: 
Burlingham, Gertrude Simmons. A study of the Lactariae of the United 
States. Pages 1-109, figures 1-15. 26 My 1908. 
Vol. 14, No. 2; price, 75 cents: 
Butler, Ormond. Observations on the California vine disease. Pages 
111-153, plates 1-5. 18 Je 1910. 
Vol. 14, No. 3; price, $1.25: 
Chivers, Arthur Houston. A monograph of the genera Chaetomium and 
Ascotricha. Pages 155-240, plates 6-17. 10 Je 1915. 
Vol. 15; price, $3.00: 
Howe, Marshall Avery. The marine aigae of Peru. Pages 1-185, plates 
1-66+-figures 1-44. 19S 1914. 
Vol. 16, No. 1; price, $1.00: 
Pickett. Fermen Layton. A contribution to our knowledge of Arisaema 
triphyllum. Pages 1-55, plates 1-5. 13 Au 1915. 
Vol. 16, No. 2; price, 75 cents: t 
Britton, Nathaniel Lord. Description of Cuban plants new to science. 
Pages 57-118. 13 S 1920. 
Vol. 16, No. 3; price, $2.00: 
Shear, C. L., and Stevens, N. E. [Editors]. The correspondence of 
Schweinitz and Torrey. Pages 119-300, plates 6,7. 16 Jl 1921. 
Vol. 17; price, $5.00: , 
Proceedings of the semi-centennial anniversary of the Torrey Botanical 
Club. Pages 1-496, plates 1-15. 10 Je 1918. 
Vol. 18, No. 1; price, $2.00: . 
Jackson, Herbert Spencer. Present evolutionary tendencies and the 
origin of life cycles in the Uredinales. Pages 1-108. 5 F 1931. 


For contents of Volumes 1-9 and for further information 
about the Memoirs 


Address Mrs. Helen M. Trelease, 
Box 42, Schermerhorn Hall, Columbia University, New York City 
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AMERICAN FERN JOURNAL 


An illustrated quarterly, devoted to ferns, including articles about fern gardens, fern 
distribution, unusal species, state fern floras, etc. About 150 pages each year. The 
first twenty volumes, completed in 1930, comprise nearly 2800 pages. Published by the 


AMERICAN FERN SOCIETY 


Membership (open to all), $1.50 per year, including the Journal and occasional supple- 
ments. Subscription alone: $122 (U.S.) ; $1.35 (foreign). Back volumes, $1.25 each, 
except vol. I, $2.00. Complete set of 20 volumes, $25.75. Members receive 10% discount 
for orders of six volumes or more. Sample copy free on application to R. C. Benedict, 
Brooklyn Botanic Garden, Brooklyn, N. Y., or to E. J. Winslow, Auburndale, Mass. 


THE BRYOLOGIST 


PUBLISHED BY THE 


SULLIVANT MOSS SOCIETY 


The only magazine in English devoted wholly to Mosses, Hepatics, and 
Lichens. Bi-monthly; amply illustrated; for beginners as well as for 
advanced students. Yearly subscriptions, $1.25. Address 


Cc. M. ROBERTS, STATE TEACHERS COLLEGE, FAIRMONT, W. VA, 


ADDISONIA 


A quarterly journal containing beautiful colored illustrations 
and popular descriptions of plants. 


Published by the New York Botanical Garden, Bronx Park. 


Supported by the income of a bequest by the late Judge Addi- 
son Brown, aided by subscriptions. 


The fifteenth volume has recently been completed; the six- 
teenth volume will be issued during 1931; each volume con- 
tains 32-40 full-page colored illustrations. 


Additional subscriptions are invited at $10 per volume. The 
earlier volumes are available at the same price. Sample parts 
will be mailed on request. 


NEW YORK BOTANICAL GARDEN 
BRONX PARK, NEW YORK CITY 
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TORREYA 


A bimonthly journal of botany 


Articles on the local flora, non-technical accounts of 
common plants of all groups, botanical notes, book 
reviews, etc. 


Published by the Torrey Botanical Club at $1.00 a 
year. Address the treasurer, 


MRS. HELEN M. TRELEASE 
Box 42, Schermerhorn Hall, Columbia University, 
New York City 


FREAS 
ELECTRIC WATER BATHS 


WITH CONSTANT TEMPERATURE 
CONTROL 


Supplied in three different sizes. 
Accurate to 0.2° C. 


Write for further information and 
prices. 


EIMER & AMEND 


Established 1851 Incorporated 1897 
Headquarters for Laboratory Apparatus and 
Chemical Reagents 
Third Avenue, 18th to 19th Street 
NEW YORK, N.Y. 
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LARGE RESEARCH MICROSCOPE GCE-10 


Magnifications: 30-1800x Apochromatic objectives: 

Large mechanical stage 10 n.a. 0.30, 20 n.a. 0.65, 40 n.a. 0.95, 
Abbe illuminating apparatus 90 n.a. 1.30 (Oil Immersion) 
Aplanatie condenser n.a. 1.4 Compensating Eyepieces: 


Quadruple revolving nosepiece Sx, Sx, 10x, 15x, 20x, 7x micrometer 
Price complete in case: $447.50 f.o.b. N. Y. 


Polarising Accessories for the above: Polariser No. I, 
Analyser No. III with divided circle, gypsum plate RI 


CARL ZEISS, INC. 
485 FIFTH AVE., NEW YORK 
Pacific Coast Branch: 728 South Hill Street, Los Angeles, California 
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